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New 


LabVIEW* 4.0 - Graphical Programming for Instrumentation 


LabVIEW Version 4.0 is here and it's designed just for you! Whether your application is large or small , simple or complex , 
LabVIEW 4.0 has features designed to improve your productivity, simplify your development tasks, and integrate your 
application throughout your organization. LabVIEW 4.0 features a customizable development environment, powerful 
editing and debugging tools, open connectivity tools through OLE Automation, and the new CodeUnk utility to 
import C code directly into your Vis. 



New 


LABWiNDOWSVCVI 4.0 - Tools for C/C++ 


Lab Windows/CVl, an interactive C programming environment to build virtual instruments for data acquisition and 
instrument control, now extends its powerful tools to other C/C++ programming environments. LabWindows/CVI 
Version 4.0 libraries work with compilers from Microsoft, Borland, Symantec, and WATCOM. In addition, you can 
automatically compile your C code in LabWindows/CVI into dynamic link libraries (DLLs) for use with C/C++, 
Visual Basic, or LabVIEW. 



New 


COMPONENTWORKS - ActiveX Controls for Visual Basic 


ComponentWorks is a new collection of ActiveX (OLE) controls and libraries for building virtual instruments in Visual 
Basic, Visual C++, and Borland Delphi. With ComponentWorks, you can acquire data from National Instruments 
DAQ products, control GPIB instruments with instrument drivers, perform advanced statistical analysis and signal 
processing routines, and build virtual instrument front panels in Visual Basic. 
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New 


VirtualBench ,m - Turnkey Virtual Instruments 


VirtualBench is a suite of five low<ost "benchtop" virtual instruments that combine the benefits of plug-in DAQ 
software, and the PC. These instruments run on a variety of National Instruments DAQ products and include a 
ready-to-run oscilloscope, function generator, digital multimeter, dynamic signal analyzer, and data logger. 
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New 


Measure - direct data acquisition with excel 


Measure for Windows adds direct data acquisition and instrument control capabilities to Microsoft Excel. With 
easy-to-use pop-up dialog boxes, you can configure data acquisition operations using National Instruments DAQ 
products or set up serial communications for any RS-232 instrument. You can transfer the data directly into your 
Excel spreadsheets. 
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Software Showcase 
call (800) 443-3488 


NATIONAL 
^INSTRUMENTS 

The Software is the Instrument* 


Come to Nl Week, the worldwide conference 
on Virtual Instrumentation. August 3-8 
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Actually, you do have to be a rocket scientist to appreciate it. 


Introducing the Fujitsu,™ HALstation™ 300 Series. 

A system that can do in hours what others would be 
lucky to accomplish in days. 

We’re not suggesting that using the HALstation 300 
will get you the Nobel Prize — but it will get you in the 
running that much faster. 

After all, we’re talking about the world’s first 64-bit 
SPARC “/Solaris* — compatible workstation. An environ- 
ment that can blow right past 32-bit workstations as if 
they were standing still. 

At the heart of the system is the first 
64-bit implementation of Solaris 2.4, 




our very own SPARC 64/OS™ 2.4. An OS capable of mak- 
ing your existing applications fly. 

One that’s so compatible, we guarantee it’ll run 
your favorite Solaris programs, or your money back. 

Here's something else to consider. Responsive ser- 
vice and support. We’ve got it where the other SPARC 
environments don’t even come close. 

The HALstation 300 Series. It may not be the normal 
way to work, but it’s probably the ideal way for some- 
body with a sizable I.Q. like yours. 

Don’t be normal. Call today for 
more information, 1-800-425-0329. 


Not yOuR nOrMaL W°rksTa t ioN. 0r h «P : //www.hal.com/ 





Brand New + ReNewed Electronic Test Equipment 





ON PAPER 

1 - 800 - 396-3457 


ONLINE 

http://www.testequity.com 


Now TestEquity is online 
with a brand new cyber catalog 
filled with today *s latest arrivals 
& sale priced specials. 


• New Tektronix & Fluke equipment in stock, ready to ship today 

• ReNewed™ - the highest grade of used test equipment, now 
with a One Year Warranty on most items 

• We also buy test equipment; fax your list to I-800-272-4FAX 

• For a free catalog, to sell your equipment, or to find out 
more about TestEquity call 1-800-396-3457 


TeSTEQUITY 

TestEquity Inc. 2450 Turquoise Circle, Thousand Oaks, CA 9 1 320 • 805-498-9933 • Fax: 805-498-3733 

For More Information Write In No. 508 
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SISUNER is a worldwide patented sealing system, developed by Tokue Rubber Industrial Co., Ltd. in Japan, 
which uses two (2) separate springs molded into each side of the joining surface. These springs, a U-spring and 
a flat-spring, are specially designed to lock together after insertion, forming an air tight seal which is water 
resistant, very flexible, and offers perfect sealing performance. The joint insertion is very simple and there is no 
need to use adhesives or glue to seal the joint! The uniqueness and diverse capabilities of this seal system make 
it ideal for an unlimited range of applications for several industries. SISUNER can be used for its excellent 
water resistance ability in applications needing to withstand water and other fluids. SISUNER's flexibility allows 
it to be used in sharp angle applications, as well as absorbtion of severe vibration, all while continuing to hold a 
tight seal. The ease of installation of SISUNER makes replacement of damaged bellows and seals simple, and 
significantly reduces the labor time and effort to make a tight joint connection. 
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This PC-based speech-recognition unit for voice control of 
non-critical spacecraft or terrestrial equipment can be recon- 
figured by updating its software while remaining on-line. The 
system adapts itself to the voices of different speakers and to 
changes in the voice of each speaker. Developed at Johnson 
Space Center, the rugged unit provides visible and audible 
feedback through an alphanumeric display and earphones. For 
more information, see the Tech Brief on page 52. 

Photo courtesy of Johnson Space Center 
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Write 200 GB 

At wms 



The CY-8900 8mm tape drive delivers a 
rare thing: a 185% increase in capacity', 
a 500% increase in speed, and back- 
ward read compatibility with earlier 
generatioas. 

Now, you can store 20 GB per tape at 
3 MBS, uncompressed. 

Up to lOOGBper tape at 9 MAS with 
optional data compression. 

With the technology that has set the 
standard in reliability' and data integrity' 
since 1987. 

But performance and flexibility hit 
the ceiling when two or more drives 
work together with the Advanced 
SCSI Processor. 


Plug Compatibility With: 


Ailiant 

Intergraph 

Prime 

Alpha Micro 

Macintosh 

Pyramid 

Alto* 

McDonnell 

Sequent 

Apollo 

Douglas 

Silicon 

Arix 

Motorola 

Graphics 

AT&T 

NCft 

STC 

Basic-4 

NeXT 

Stratus 

Concurrent 

Novell 

Sun 

Convergent 

OS/2 

Texas 

Data General 

PS/2 

Instruments 

DEC 
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raranei ron 

Unisys 

GoukiEncore 

PC 

Ultimate 

HP 

Pertec 

Wang 

IBM 

PICK 

WindowsNT 

ICL 

Plexus 

— and more 


Striping Write data to two or more 
tape drives at a time, to maximize 
throughput 

Mirroring Write the same data to 
multiple tapes, to add fault tolerance or 
to make duplicate tapes 

Cascade Data automatically writes to 
the next tape when the previous tape 
is full 

Independent Write data to one 
drive while you restore with another 
Offline Copy /Verify Make dupli- 
cate tapes without tying up the host 
With the Advanced SCSI Processor, 
up to six drives can be configured in 
a powerful desktop tape array. Striping 
data, you can achieve an 18 MBS 
throughput uncompressed — up to 
40 MBS with data compression. 

No otlyer tape drive 
can match it 

Other options include Accelerated 
File Access to speed file restore; Data 
Encryption to protect sensitive corporate 
data; and the Digital Data Recorder 


Interface, for data 
collection applica- 
tions. 

With a Fast SCSI 
interface, the CY-8900 
Is plug compatible 
with virtually every 
computer system and 
network running. It s 
available in a single 
or multi-drive desk- 
top or rack mount 
configuration, or as 
part of an automated 
tape library' with a 
capacity' of up to 
12 terabytes 

The complete family of turnkey stor- 
age solutions includes 8mm, 4mm, half- 
inch, magnetooptical, and RAID sub- 


(804) 833-9000 

CYBERNETICS 

Tera One • Yoriaown, Virginia 23693 • Fax (804) 833-9300 


systems. 

Call today at... 



The CY-TIB-2020 
features up to two drives 
and 20 tapes and can store 
between 400 GB and 2 TB. 


For More Information Write In No. 616 
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For Information on Finite Element Design and Analysis 



Stop by Our Place 




Algor's Internet Home is the fastest way to find out about: 







Houdini: CAD/FEA Integration with 8-node “Bricks” 


Finite Element Design and Analysis Software 


Plant and Piping System Design and Analysis Software 


Multimedia Products for Engineers (books, videos, etc.) 


Speed-Mesh: CAD to 8-node “Brick” Modeling Service 


When you visit you can... 

• Learn more about FEA, whether you’re 
a novice, or a “guru" 

• Download free software - real software, 
not just demos 

• Find the information you need fast with 
Algor’s Magellan Search Commander 

• Compare notes with other engineers 
through Algor’s application illustrations 

• Try your hand at a variety of verification 
problems 

• Get the latest update and new product 
information for Algor customers 

• Communicate directly with Algor sales, 
engineering and development people 

• Do something new every time you 
return 



Algor Education Seminars 


For More Information Write In No. 525 


E-mail: info@algor.com 

Phone: +1 (412) 967-2700 
Fax: +1 (412) 967-2781 
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GET RESULTS QUICKER 

Immediately gain insight from your 
data with IDL, the pioneering software for 
interactive analysis and application develop- 
ment If you analyze data from tests, experi- 
ments, simulations, or images - or write 
applications for others to use - IDL will give 
you clear results faster. 

IMPROVE YOUR PRODUCTIVITY 

Dramatically improve your productivity 
using IDL for visual data analysis, rapid 
prototyping, or application development 
Nothing else provides the speed, flexibility, 
and breadth of built-in functions for access, 


manipulation, and display of scientific and 
engineering data. 

See results ‘on the fly" with integrated 
graphics, image processing, mathematics, 
ana statistics. Quickly turn your ideas into 
powerful applications using IDL’s high-level, 
array-oriented programming language and 
cross-platform GUI tools. 

REDUCE DEVELOPMENT TIME 

Only a few lines of IDL code can do the 
job of several hundred lines of C or Fortran. 
Plus, you can call functions in other lan- 
guages or link IDL to your existing C or 
Fortran applications. 


IDL programs are portable. You can 
deliver complete solutions on UND(®, VMS', 
Windows, Windows NT", Macintosh*, and 
Power Macintosh, while writing programs 
only once. 

So why waste time starting from scratch? 
Exploit IDL and find the answers - in less 
time, with less programming, and less hassle. 

For a free demo CD, call 

303 - 402-4641 

info@rsinc.com 

http://www.rsinc.com 

Research Systems 

Software = Vision, 


Research Systems, Inc. 2995 Wilderness Ptace Boulder CO 80301 303.786.9900 FAX 303.786.9909 Email: info@rsinc.com • BRAZIL SutSoTt 55 51 337 38 91 • CHINA MJnk Systems Pte Ltd. 8610261 0161 
FRANCE Fast Paraflei Solutions 33 1 46 87 25 22 • GERMANY CREASO.GmbH 49810525055 • ITALY AKant Computer Systems SRL 39 39 6091766 • JAPAN Adam Net Ltd. 81 35802 2251 • KOREA interSys 82 42 869 4746 
SPAIN Estudo Atlas 34 45 298 080 • TAIWAN Concentrate Corporation 886 2 883 7752 • UK Floating Point Systems UK Lid. 44 1734 776333 

For More Information Write In No. 597 


development is so Fast 
with our New Charting 
Module for C++, You won’t 
Have Time to work up a Sweat. 



(WANT TO KNOW MORE? 
RUN TO OUR WEBSITE, QUICK!) 

The Charting Module for C++ is an object- 
oriented class library of 2D and “true” 3D 
technical and business graphs including bar 
charts, pie charts, scatter plots, surface plots, 
contour plots, and many more. Plus, the 
Charting Module for C++ is compatible with 
the latest ANSI STL proposal. 

This powerful class library makes extensive 
use of modem object-oriented techniques that 
help make your C++ application highly 
portable, easy-to-use, and quick to develop. 

Stop sweating over your next development 
project and order the Charting Module for C++ 
from Visual Numerics today. 

http://www.vni.com 



Easy-to-use interface allows full use of the sophisticated graphics 
functionality within our new Charting Module for C++. 

800 - 364-8880 

Phone 713.764.3131 Pari* + 33.1.46.93.94.20 

Fax 713.781.9260 Stuttgart - 49.71 1.13287.0 

e-mail: fn8rketing@houston.voi.com Taiwan 886.0.2.727.2255 
London + 44 CO) 1 753.790600 Tokyo + 8 1.3.5689.7550 


Z 

PURIFY'd 


Visual Numerics 


Visuoi Numerics and IMSl are registered ir> the U.S. Patent and Trademark 
Office, and ObjeclSuite is a trodemaik of Visual Numerics, Inc. 9603H 


Reader Forum 


A new feature in NASA Tech Briefs, Reader Forum is devoted to the 
thoughts, concerns, questions, and comments of our readers. If you need 
help with a specific technical problem or if you simply want to tell us 
what you think about the magazine, we welcome your letters. 

This is your chance to ask a question, provide a solution to a fellow 
reader’s problem, reply to an information request, or give the editors 
feedback on what you’d like to see more or less of in NASA Tech Briefs. 
We’d also like to hear about specific instances where NASA Tech Briefs 
has helped you solve a problem or improie a process or product 



I would like to thank you for the cover picture of the 
Source Coder for Enhanced Data Compression on the April 
1996 issue of NASA Tech Briefs (NASA’s Government 
Invention of the Year). It’s nice to see, in print, some of the 
hard work that subcontractors go through to ensure high- 
reliability components for their customers. 

As a long-time employee of United Technologies 
Microelectronics Center (UTMC) and a contributor to this 
project, I’m proud that our company is making a difference. 

Thank you. 

Gregory Cox 
Product Engineer 
UTMC 

Colorado Springs, CO 


The Tech Brief “ Lightweight Cathodes for Nickel Batteries” 
(January 1996 NASA Tech Briefs, page 35, LEW-1 581 7) has 
helped us decide to go ahead with design work on a large, 
multi-engine, electric-powered model airplane. This may 
become a major production item for us. 

The key to its feasibility will be lightweight, high-capacity 
batteries like those mentioned in the Tech Brief. 

Dan Cahill 

Roosevelt Field Model 
Glen Head, NY 


In the Spring 1996 edition of NASA Technology Today 
[distributed with the April 1996 issue of NASA Tech Briefs/ / 
read an article on Eagle 475 advanced sunglasses made by 
Biomedical Optical Company of America, but the article did 
not include an address for the company. 

I would appreciate it if you could provide me with their 
address so that I can obtain additional information on the 
product. 

Thank you. 

Norman Leet 
Enon, OH 

(Editor’s Note: Biomedical Optical Company of America is located 
at 23945 Calabasas, Ste. 201, Calabasas, CA 91302; Tel: 818-225- 
7765.) 



Send your letters to the Editor at: 

Reader Forum, NASA Tech Brief, 317 Madison Ave., Ste. 921, 
New York, NY 10017. 

Fax: 212-986-7864; E-mail: ntb_ecbt@interramp.com 
Please include your name, company (if applicable), address, and 
phone number or E-mail address. 
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Shock Measurements 
Don’t Have To Be Painful. 



Measuring shock can be 
a real pain at times. 

Fortunately Endevco 
can soften the blow. 

We provide the widest 
range of shock sensors avail- 
able. These include a com- 
plete line of piezoelectric, 
ISOTRONr piezoresistive, 
and variable-capacitance 
accelerometers. 

And since we offer more 
different sensing technologies and 
materials than anyone, you’re guar- 
anteed a sensor with the 
best performance 
characteristics for 





your application. 

Regardless of 
whether you’re mea- 
suring a pyrotechnic 
explosion or a head-on collision. 

And you can also count on 
Endevco for a complete shock mea- 
surement solution. Because we 
make an extensive line of related 
signal conditioners and electronic 
accessories. 

With excellent 
prices and delivery 
times to boot 
For the shock- 
ing details, just 
call (800) 982-6732. 




To request your free 
Endevco dynamic 


measurement poster, u/ith 
key formulae, conversion 
tables, and constants, 
call (800) 982-6732 
or e-mail us at 
freebie @endevco. com. 


ENDEVCO 


£ MEGGITT 30700 RANCHO VIEJO ROAD, SAN JUAN CAPISTRANO, CA 92675 USA, TEL (800) 982-6732, FAX (714) 661-7231 


For More Information Write In No. 556 




NASA 

Commercial 

Technology 

Team 


NASA’s R&D efforts produce a robust supply of promising technologies with applications in many industries. A key 
mechanism in identifying commercial applications for this technology is NASA’s national network of commercial technol- 
ogy organizations. The network includes ten NASA field centers, six Regional Technology Transfer Centers (RTTCs), the 
National Technology Transfer Center (NTTC), business support organizations, and a full tie-in with the Federal Laboratory 
Consortium (FLC). We encourage all businesses with technical needs to contact the appropriate organizations for more 
information. For those who have access to the Internet, general information can be accessed with Mosaic software on 
the NASA Commercial Technology Home Page at URL: http://nctn.oact.hq.nasa.gov. Instructions regarding how to 
acquire the free Mosaic software can be obtained by sending an e-mail request to: innovation@oact.hq.nasa.gov. 


NASA’s Technology Sources 

If you need further information about new technologies presented in NASA Tech Briefs, 
request the Technical Support Package (TSP) indicated at the end of the brief. If a TSP is 
not available, the Commercial Technology Office at the NASA field center that sponsored 
the research can provide you with additional information and, if applicable, refer you to the 
innovators). These centers are the source of all NASA-developed technology. 


Ames Research 
Center 

Selected techno- 
logical strengths: 
Fluid Dynamics; 
Life Sciences; 
Earth and 
Atmospheric 
Sciences; 
Information, 
Communications, 
and Intelligent 
Systems; 

Human Factors. 
Syed Shariq 
(415)604-1919 
syedjshariq@qm 
gate.arc.nasa.gov 

Dryden Flight 
Research Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Aeronautics 
Flight Testing; 
Aeropropulsion; 
Flight Systems; 
Thermal Testing; 
Integrated 
Systems Test 
and Validation. 
Lee Duke 
(805) 258-3802 
duke@louie.dfrf. 
nasa.gov 


Goddard Space 
Flight Center 

Selected techno- 
logical strengths: 
Earth and 
Planetary 
Science 

Missions; LIDAR; 

Cryogenic 

Systems; 

Tracking; 

Telemetry; 

Command. 

George Alcorn 

(301) 286-5810 

galcom@gsfc. 

nasa.gov 

Jet Propulsion 
Laboratory 

Selected techno- 
logical strengths: 
Near/Deep- 
Space Mission 
Engineering; 
Microspacecraft; 
Space 

Communications; 

Information 

Systems; 

Remote Sensing; 
Robotics. 

James Rooney 
(818)354-2240 
james.a.rooney 
@jpl.nasa.gov 


Johnson Space 
Center 

Selected techno- 
logical strengths: 
Artificial 
Intelligence 
and Human 
Computer 
Interface; 

Life Sciences; 
Human Space 
Flight Operations; 
Avionics; 

Sensors; 

Communications. 
Hank Davis 
(713) 483-0474 
hdavis@gp101.jsc. 
nasa.gov 


Kennedy Space 
Center 

Selected techno- 
logical strengths: 
Emissions and 
Contamination 
Monitoring; 
Sensors; 
Corrosion 
Protection; 
Bio-Sciences. 

Bill Sheehan 
(407) 867-2544 
billsheehan-1@ 
ksc.nasa.gov 


Langley Research 
Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Flight Systems; 
Materials; 
Structures; 
Sensors; 
Measurements; 
Information 
Sciences. 

Dr. Joseph S. 
Heyman 
(804) 864-6005 
j.s. heyman 
@larc. nasa.gov 


Lewis Research 
Center 

Selected techno- 
logical strengths: 
Aeropropulsion; 
Communications; 
Energy 
Technology; 

High 

Temperature 

Materials 

Research. 

Ann Heyward 
(216) 433-3484 
ann.o.heyward@ 
lerc.nasa.gov 


Marshall Space 
Flight Center 

Selected techno- 
logical strengths: 
Materials; 
Manufacturing; 
Nondestructive 
Evaluation; 
Biotechnology; 
Space 
Propulsion; 
Controls and 
Dynamics; 
Structures; 
Microgravity 
Processing. 

Harry Craft 
(202) 544-5419 
harry. craft@msfc. 
nasa.gov 

Stennis Space 
Center 

Selected techno- 
logical strengths: 
Propulsion 
Systems; 
Test/Monitoring; 
Remote Sensing; 
Nonintrusive 
Instrumentation. 
Anne Johnson 
(601) 688-3757 
ajohnson@ 
wpogate.ssc. 
nasa.gov 


NASA Program Offices 

At NASA Headquarters there are 
seven major program offices that 
develop and oversee technology pro- 
jects of potential interest to industry. 
The street address for these strategic 
business units is: NASA Headquarters, 
300 E St. SW, Washington, DC 20546. 


Gene Pawlik 

Small Business 
Innovation Research 
Program (SBIR) 

(202)358-4661 

gpawlik@oact.hq. 

nasa.gov 

Robert Norwood 
Office of Space Access 
and Technology (Code X) 

(202) 358-2320 
morwood@oact. hq. 
nasa.gov 

Philip Hodge 
Office of Space Flight 
(Code M) 

(202)358-1417 
phodge@osfms l.hq. 
nasa.gov 

Gerald Johnson 
Office of Aeronautics 
(Code R) 

(202)358-4711 
g Johnson@aeromail. 
hq.nasa.gov 


Bill Smith 

Office of Space Sciences 
(CodeS) 

(202) 358-2473 
wsmith@sm. ms. ossa. 
hq.nasa.gov 


Bert Hansen 
Office of Microgravity 
Science Applications 
(Code U) 

(202)358-1958 
bhansen@gm. olmsa. 
hq.nasa.gov 


Granville Paules 
Office of Mission to 
Planet Earth 
(Code Y) 

(202) 358-0706 

gpaules@mtpe.hq. 

nasa.gov 


NASA's Business Facilitators 


NASA-Sponsored Commercial Technology Organizations 

These organizations were established to provide rapid access to NASA and other federal R&D and 
foster collaboration between public and private sector organizations. They also can direct you to the 
appropriate point of contact within the Federal Laboratory Consortium. To reach the Regional technol- 
ogy Transfer Center nearest you, call (800) 472-6785. 


NASA has established several organi- 
zations whose objectives are to estab- 
lish joint sponsored research agree- 
ments and incubate small start-up 
companies with significant business 
promise. 


Ismail Akbay 

National Technology 
Transfer Center 

(800) 678-6882 


Robert Stark 
Far-West Technology 
Transfer Center 

University of Southern 

California 

(213) 743-2353 


Dr. William Gasko 
Center for Technology 
Commercialization 

Massachusetts 
Technology Park 
(508) 870-0042 

J. Ronald Thornton 
Southern Technology 
Applications Center 

University of Florida 
(904) 462-3913 


Gary Sera 

Mid-Continent 
Technology Transfer 
Center 

Texas A&M University 
(409) 845-8762 

Lani S. Hummel 

Mid-Atlantic Technology 
Applications Center 

University of Pittsburgh 
(412) 648-7000 


Chris Cobum 

Great Lakes Industrial 
Technology Transfer 
Center 

Battelle Memorial 

Institute 

(216) 734-0094 


Dr. Stephen Gomes 
American Technology 
Initiative 

Menlo Park, CA 
(415) 325-5353 

Dr. Jill Fabricant 

Johnson Technology 

Commercialization 

Center 

Houston, TX 
(713) 335-1250 


John Gee 

Ames Technology 

Commercialization 

Center 

Sunnyvale, CA 
(408) 734-4700 

Dan Morrison 
Mississippi 
Enterprise for 
Technology 

Stennis Space 
Center, MS 

(800) 746-4699 


Easy Access To The FLC: Call (206) 683-1005 for the name of the Federal Laboratory Consortium Regional 
Coordinator in your area. The Regional Coordinator, working with the FLC Locator, can help you locate a 
specific laboratory to respond to your needs. 


If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain. Earth Analysis Center, (505) 277-3622. 
For software developed with NASA funding, contact NASA's Computer Software Management and Information Center (COSMIC) at phone: (706) 542-3265; Fax: (706) 
542-4807; E-mail: http://www.cosmic.uga.edu or service@cosmic.uga.edu. If you have questions... NASA's Center for AeroSpace Information can answer questions about 
NASA’s Commercial Technology Network and its services and documents. Use the Feedback Card in this issue or call (410) 859-5300, ext. 245. 
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2 1/2 Times the Speed Puts You Ahead 

Unlike ISA-based boards, the PC1-EZ boards are not 
limited by the bandwidth of the bus. They are designed 
to maximize the data transfer between the board and 
the PC. With the ability to transfer data at 1000 KS/sec 
(KiloSamples per second), all the functions of the PCI-EZ 
board can run full-out without any loss of data or impact 
on other applications. 

In contrast, ISA-based boards are limited by the band- 
width of the ISA bus, supporting a bidirectional transfer 
rate of only 400 KS/sec, thus limiting your analog to 
digital and digital to analog conversion, as well as any 
digital input/output and counter/timers. With PCI-EZ, 
there's no limit to what you can do. 


Data Translation Offers Better Value, 
Head-to-Head 

Our family of PCI-based products are the lowest priced 
products on the market. For the same price as an 
ISA-based board, you can achieve 2 1/2 times the 
performance with PCI-EZ. 

DTOL, for Whatever Direction You're Headed 

DT-Open Layers are a set of open standards for develop- 
ing integrated modular software under Windows® 3.1 
and Windows® 95. DTOL provides: 

• Portability • Modularity 

• Windows Ease • Expandability 


ENOB, Head and Shoulders Above the Rest 

Each board is designed, manufactured, and tested to the 
ENOB criteria, the industry-accepted method for charac- 
terizing the dynamic accuracy of a converter-based system. 
As a result, you are assured of receiving the most effective 
dynamic range of any board on the market, at all levels 
of performance including: throughput, the number of 
channels, and channel gain. You know with confidence 
how the board will perform in all cases. So call us 
today, and discover for yourself why PCI-EZ is turning 
a lot of heads! 

1 - 800 - 525-8528 

INTERNET: http://www.datx.com 
EMAIL info#datx.com 


Product 

Price 

Resolution 

Channels 

Throughput 

DAC’s (12-bit) 

DT3001 

$995 

12-bits 

16SE/8DI 

330 kHz 

2x200 kHz 

DT3002 

$1095 

12-bits 

32SE/16DI 

330 kHz 


DT3003 

$1395 

12-bits 

64SE/32DI 

330 kHz 

2x200 kHz 

DT3004 

$1450 

16-bits 

16SE/8DI 

100 kHz 

2x200 kHz 


VEF 


DATA TRANSLATION 



World Headquarters: (508) 481-3700, UK Headquarters: (01734) 793838. Germany Headquarters: (07142) 95 31-8. 

Sales Officer Argentina 322-3791 . Austrato (02) 9979 5643. Austria 13697660: Belgium 02-5 69 56 47. Brad (01 1)564-6024 Canada (508) 481-3700. (416) 625-1907. Chile 638 7806; China 8428276. 10 833 1145; Denmark 48 14 14 88. 
Finland (90) 351 1800; France (1) 69 07 92 12; Greece (301)3846200. Hong Kong 2515-0018; India (22) 283104(7. Israel 9-581860; Italy 39 6 52200028; Japan (03) 5489-3871; Korea (02) 718-9521; Malaysia (03) 261 6786; Mexico (5) 575-6091 
The Netherlands 010-47 95 700; New Zealand 94158362; Norway 2243 4150. Portugal 01/793 48 34. Singapore 773 4300; South Africa 12803 7680; Spam 91-555.8112; Sweden 08-765 02 80. Switzerland 01*08 13 13; 

Taiwan (02) 561-2211. Thailand (02) 668-5080. Turkey (21) 288 6213 05*2*6 
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New Product Ideas 


New Product Ideas are just a 
few of the many innovations 
described in this issue of NASA 
Tech Briefs and having 
promising commercial 
applications. Each is discussed 
further on the referenced page 


in the appropriate 
section in this issue. If you 
are interested in developing a 
product from these or other 
NASA innovations, you can 
receive further technical 
information by requesting 


the TSP referenced at the 
end of the full-length article 
or by writing the Commercial 
Technology Office of the 
sponsoring NASA center 
(see page 14). 


Carrierless Antibacklash 
Planetary Gear Assembly 

Unlike a traditional planetary gear drive, 
this assembly can multiply torque by a 
large factor and it compensates for back- 
lash. The entire drive train is very efficient, 
involving essentially rolling friction. 

(See page 28.) 

Cueing Lights for 
Maneuvering Helicopters 
at Low Altitudes 

Cueing lights mounted on a helicopter 
project narrow beams of light on the 
ground to form bright spots that guide 
the pilot in low-altitude maneuvers. 
These systems are particularly helpful for 
landing or flying over featureless terrain, 
such as desert, or over water under con- 
ditions of poor visibility. 

(See page 48.) 


Adaptive Speech- 
Recognition Unit 

A new unit is designed to function 
with some flexibility and adaptability. 
Compared with earlier units, this model 
can be reconfigured more easily by up- 
dating its software while remaining on- 
line, and it adapts itself more readily to 
the voices of different speakers as well as 
to changes in the voice of each speaker. 
(See page 52.) 

High-Speed 
Fluid-Mixing Device 

This device mixes a liquid with a gas 
at high pressure. The device can be 
used for cleaning, spray coating and 
painting, humidification, and atomiza- 
tion. It can also be used to create a vac- 
uum in a container. 

(See page 76.) 


Telerobotic Plant Tender 

A proposed telerobot would tend 
plants in a hydroponic growth chamber. 
Use of such a telerobot would be impor- 
tant in plant-growth experiments to pre- 
vent contamination of the chamber by 
the exterior atmosphere and to prevent 
disruption of set temperature, humidity, 
and airflow conditions required by an 
experiment. 

(See page 79.) 

Small Implantable Pump 
Would Assist Circulation 
of Blood 

A new ventricle-assist device is a 
small rotary pump with a built-in motor. 
The device is designed to pump blood 
efficiently with minimal damage to 
blood cells. 

(See page 79.) 



ELCOM® brushless servo motors are designed for exceptional perfor- 
mance and reliability. Improve your design with excellent torque-to-inertia 
ratios, highest output density, and optimum resistance to demagnetiza- 
tion. Unique stator design eliminates magnetic cogging. 

30 to 50mm square frames. Continuous-duty torques to 
50 oz.-in. Call 215-256-6601 Fax 215-256-1338 


jg ISO 9001 


PITTMAN 

HARLEYSVILLE, PA 19438-0003 USA 

A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 


© Pittman, 1995 G9 
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1988 

Parametric 

Powerful modeling for the specialized user. 
Interface can drive you bananas. 


1981 

PC CAD 

Limited functionality — will turn you 
green and moke you croak. 


1996 

SolidWorks 96 

Powerful modeling for the mainstream user. 
Native Windows. Loves low cost hardware. 


JUtt 


1975 


Primitive drafting 
on mainframes. 

Old, big. slow and headed for extinction. 


Meet SolidWorks" 96. 

The highly-advanced 3D production solid modeling software. 

SolidWorks 96 is exceptionally easy to use and affordable, yet powerful 
enough to compete with specialized higbend systems. In fad, we've already 
eamea six of the industry's most coveted awards. Which suggests that selecting 
SolidWorks 96 for your organization is a most intelligent decision. 

SolidWorks 96 is available on fast, affordable workstations including 
Digitals Pentium, Pentium Pro and Alpha systems. All providing unprecedented 
price/ performance on the Microsoft® Windows® platform. 

"We are convinced that SolidWorks will have the most significant 
impact on the mechanical design market in nearly a decode." 

- David E. Weisberg, Engineering Automation Report 


Call 800-693-9000 ext. 192 today for a free SolidWorks 96 seminar near you. 



SolidWorks 


Bringing the most affordable, easy-to-use, 
production solid modeling system to your desktop. 

© Copyright 1996 SolidWorks Corporation. All rights reserved SolidWorks is o nodemork of SolidWorks Corporation. 

All otter company and product names ore tiadencris or registered trademarks of their respective owners 

SolidWorks Corporation, ISO Baker Avenue Ext., Concord, MA 01 742 Phone: 508-371-2910 x!92 Fox: 508-371-7303 Email: info@solidworks.com Web: http://www.soridwork5 com/19? 
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Vespel parts can 
handle some of 
the toughest jobs. 

Like paying for 
themselves. 


Everyone knows that Vespel® polyimide parts 
improve performance in severe service applica- 
tions by withstanding extreme heat, friction, 
pressure and contamination- with minimal 
or no lubrication. But now manufacturers 
who use Vespel parts in general applica- 
tions are beginning to notice improvements 


somewhere else: the bottom line. That’s because 
the reliability and long life of Vespel parts can 
make them the most cost-effective choice for 
general applications in the long term. 

If your applications require parts that can 
withstand extreme temperatures (-350°F to550°F), 
Vespel should be your first choice. Vespel should 



Insulators. In plasma-arc 
cutting torches, Vespel 
insulators provide 
superior strength and durability 
at high temperatures up to 
550‘F, lasting up to six 
times longer than 
fragile ceramic 
insulators . 


Seal Rings. In the assembly 
\ of automobile transmissions, Vespel 
seal rings reduce costs by replacing 
expensive metal rings, which can fracture or 
deform during assembly. They also reduce 
warranty’ costs by producing a better seal. 



Thrust 

Washers. 

In farm 

tractor transmissions, 
Vespel thrust washers 
reduce costs and 
manufacturing 
time by eliminating 
the need for 
secondary 
machining. 

Vespel washers 
also exhibit high 
performance and 
low wear with limited 
or no lubrication. 


Bearings 

In photocopiers, 
Vespel composite 
idler gear hub bushings are 
a cost-effective alternative 
to metal. The Vespel parts 
provide ultra-high 
temperature resistance and 
dimensional stability while 
offering a low’ coefficient of 
friction, as well as long life 
without lubrication. 


Bushings. 

In aircraft 
engine 

vanes, Vespel 
bushings withstand 
high-frequency 
vibration dithering 
and offer e xcellent 
stability' and lubricity 
at high temperatures. They also reduce assembly time. 


W ear Strips. 

In textile equipment, 
m Vespel tenter frame 

clip wear strips reduce costs by 
eliminating the need for lubrication. They 
also improve textile manufacturing quality 
by eliminating oil contamination, and 
provide good wear and temperature resistance. 



also be considered if you have parts that 
rub together, if metal parts are too noisy, 
or if fluid flow needs to be controlled. 

Superior strength and reliability 
aren't the only ways Vespel can save you 
money. Often, you can consolidate two 
or more existing parts in one Vespel piece. 


IF YOU WANT TO 
GET TECHNICAL 

For information, 
call 1-800-426*7246 
Or write: DuPont Vespel* 
Product Information 
Center. PO. Box 1138. 
Bloomfield Hills. Ml 
48303-1138. 


And Vespel parts can be direct-formed, 
which eliminates machining costs. 

When you consider how cost-effective 
Vespel parts can be in the long term, it’s 
clear that we don’t just make better 
bushings, bearings, washers and seals. 
We make better sense. 



Vespel* 

Only by DuPont 






20th Anniversary Letter-Writing Contest 

NASA Tech Briefs debuted as a magazine in 1976, evolving from NASA's 
dissemination of single-sheet reports detailing its novel, commercially-viable 
technologies for transfer to the engineering community. Through privatization 
(beginning in 1985), the magazine's circulation has nearly tripled - from 75,000 
to over 207,000. 


NASATechBiefs 


20 


Help us celebrate these first two decades by entering a contest just for you - the readers of NASA 
Tech Briefs - who have made this success possible. To enter, write a letter of 500 words or less 
describing how NASA Tech Briefs has impacted your work and your life. For example: 


• How have the technologies and products featured in NASA Tech Briefs helped you 
to solve specific problems and grow your business? 

• As a result of information found in NASA Tech Briefs, have you or your company 
established partnerships with NASA or licensed NASA technology? 

• Have you or your company benefitted from the NASA Tech Briefs- sponsored 
Technology 2000 national tech transfer conferences? 

• Which technologies or products you are reading about today in NASA Tech Briefs 
do you think will drive important innovations in the next two decades? 


Prizes 

Three Grand Winners each will receive a trip (transportation and hotel) to Anaheim, CA for 
the Technology 2006 conference (October 29-31, 1996) at the Anaheim Convention Center. 

The Grand Winners also will be our guests at the prestigious 1996 Technology Transfer Awards 
Dinner for the formal announcement and presentation of their awards. 

The Grand Winners and five finalists each will receive the NASA Tech Briefs CD-ROM, 
a resource of searchable databases and computer programs representing the best of the past 
20 years of NASA technology, and will have the opportunity to receive a free company profile 
on the NASA Tech Briefs World Wide Web site. 

The three winning letters will be printed in their entirety in the December issue of NASA Tech 
Briefs, which will be distributed to all members of Congress and the White House. All entrants 
will receive a Certificate of Recognition, and will appear in an Honor Roll in the December issue. 


Your letter must be no more than 500 words, and must include how many years you've been reading 
NASA Tech Briefs, as well as your name, address, and daytime phone number. 

Send your letter to: 

NASA Tech Briefs 
Letter- Writing Contest 
317 Madison Ave., Ste. 921 
New York, NY 10017 

Fax: 212-986-7864 
E-mail: ntb_edit@interramp.com 

Your letter MUST be postmarked (or date-stamped for E-mail entries) by: 

September 1, 1996 
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MATHEMATICAL 


http://www.wolfram.com/look-ntb * 1-800-943-9617 


Mathematica is the world's only fully integrated environment for technical computing and is now used by over a million technical professionals and students. Mathematica 3.0 introduces major 
new concepts in computation and presentation, with unprecedented ease of use and a revolutionary symbolic document interface. Mathematica 3.0 is being released for Microsoft Windows, 
Macintosh and over twenty Unix and other platforms. For o complete catalog of Wolfram Research products, contact: Wolfram Research, Inc.: http://www.wolfram.com; info@wolfram.com; +1-217-398-0700; 
Wolfram Research Europe Ltd.: http://www.wolfram.co.uk; info@wolfram.co.uk; +44-10)1993-883400; Wolfram Research Asia Ltd.: http://www.wolfram.co.jp; info@wolfram.co.jp; +81-(0)3-5276-050^ " 

© 1996 Wolfram Research, Inc. Mathematica is o registered trademark of Wolfram Research, Inc., and is not associated with Mathematica Policy Research, Inc. or MathTech, Inc. 
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NASA NEWS Briefs 


Apollo 13 Commander Jim Lovell offi- 
cially launched Mission HOME (Harvest- 
ing Opportunity for Mother Earth), a 
multi-year drive to captivate and educate 
the American public about the benefits 
and wonders of space. Lovell, who 
serves as chairman of Mission HOME, 
was joined by representatives of two 
non-profit space organizations and 16 
corporations that have created the initia- 
tive to “Take Up Space.” 



The campaign seeks to teach and 
learn from the American people how 
space endeavors can help improve life 
on Earth, through activities such as a 
series of meetings called “Town Halls in 
Space.” The national campaign will 
stress the excitement of space through 
space-themed entertainment and mar- 
keting initiatives. A Mission HOME Space 
Education Alliance has been established 
to encourage the use of space studies as 
a tool to interest children in math, sci- 
ence, and technology. 

Mission HOME encompasses all 
aspects of the American space commu- 
nity, including NASA; the National 
Oceanographic and Atmospheric Admin- 
istration; the commercial community, 
including the private satellite industry; 
and military space. 

For more information , contact Mission 
HOME at 1 -800-SPACE-US. 


NASA’s Lewis Research Center and 
Battelle’s Great Lakes Industrial 
Technology Center are launching a con- 
sortium for the design and analysis of 
composite materials. The multi-industry 
consortium draws on the technical 
expertise of a federal administration and 
a commercial research organization. 
During Phase I, Lewis and Battelle 
experts will work with participating com- 


panies to evaluate the applicability of pre- 
dictive software to specific design 
processes. At the conclusion of Phase I, 
the company will know the impact the 
software could have for business and 
what will be required for its acquisition 
and integration. 

In Phase II, the NASA/Battelle experts 
will work with companies to customize 
the software code for individual applica- 
tions. At the project’s end, the compa- 
ny will have a proprietary design tool 
that it can use in-house and license. 
Members will have direct access to 
NASA and Battelle staff and technology. 
The consortium is open to all U.S. com- 
panies. Phase I costs $5000; the cost for 
Phase II is negotiated on the basis of 
work performed. 

For more information, contact Priscilla 
Diem of Battelle at 216-734-1186; 
Internet: diem@batelle.org. 


The July 1994 issue of NASA 
Tech Briefs featured a Mission 
Accomplished story describing 
how DuPont Krytox® temperature- 
resistant lubricants used in life- 
support systems for firefighters 
originally were used by NASA to 
protect aerospace materials such 
as rubber, plastic, and metal sur- 
faces. Developed in 1958, Krytox 
had been used by NASA since the 
1 960s. Following the 1 967 Apollo 
disaster in which three astronauts 
died when their command capsule 
was engulfed by fire, NASA began 
a search for nonflammable materi- 
als for aerospace use. That search 
led them to Krytox. 

DuPont continues to expand the 
Krytox line into new commercial 
applications. Industrial- and high- 
performance lubricant manufac- 
turer TEAM McLube Division of 
McGee Industries, Aston, PA, is 
the official lubricant supplier and 
sponsor for PACT 2000 and the 
U.S. Sailing Team. It is McLube’s 
priority to ensure that SailKote, a 
Krytox-based bonded dry film 
lubricant, reduces the coefficient 
of friction across the sail, increas- 
ing sail efficiency. SailKote also is 
used to protect and lubricate 


masts, spars, shrouds, and riggings. 

For more information, contact Mark 
Gullo, Market Manager for DuPont's 
Krytox dry film, at 302-239-8181. 


In the future, astronauts will have to 
supplement their food supplies by 
planting and harvesting crops. The 
first crop developed specifically for 
growth in space-a wheat variety 
called Apogee-has been developed by 
Dr. Bruce Bugbee at Utah State Univer- 
sity in Logan, UT. Bugbee heads the 
Utah Agricultural Experiment Station, a 
NASA-supported university research 
facility which develops food crops for 
space. The new wheat took more than a 
decade to develop. 

Apogee produces the equivalent of 
almost 600 bushels of grain per acre- 
three times the top yield from most fields. 



Krytox lubricants from DuPont have been used by 
NASA since the 1960s to protect aerospace materi- 
als such as rubber, plastic, and metal surfaces. A 
Krytox-based bonded dry film lubricant called 
SailKote is now used to protect and lubricate masts 
and reduce friction across sails. 
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It thrives where artificial sun always 
shines, carbon dioxide levels are high, 
and space is tight. 

For more information, contact Doug 
Ming of NASA’s Johnson Space Center 
at 713-483-5839. 


Three NASA technologies recently 
were inducted into the United States 
Space Foundation’s Space Technology 
Hall of Fame for their contributions to 
enhancing the quality of life on Earth: 
anti-shock trousers, flame-resistant 
seat materials, and radiant barrier tech- 
nology. The anti-shock trousers were 
developed during the Apollo program at 
NASA’s Ames Research Center for 
astronauts and pilots who undergo fluid 
shifts in their bodies due to changing 
gravity levels. The suit contained pneu- 
matic bladders to counteract the fluid 
shifts. In the late 1960s, the suit was 
adapted to help control internal bleed- 
ing. The resulting suit is required equip- 
ment in most ambulances and emer- 
gency medical vehicles and has been 
used more than two million times. 

Ames researcher Demetrius Kourtides 
invented the flame-resistant seat tech- 
nology after the Apollo fire in 1967. It is 
now in use on civilian and military air- 
craft. Also developed as a result of the 
Apollo program was NASA’s radiant bar- 
rier, a thin polymeric film now used oTT^ 
virtually all spacecraft to protect instru- 
mentation from extreme temperatures. / 

For more information, contact the U.S' 
Space Foundation, 2860 South Circle 
Drive, Ste. 2301, Colorado Springs, CO 
80906-4184; Tel: 719-576-8000. ^ 


Thanks to the U.S. Space program, 
nearly 13,200 jobs have been added to 
the nation’s job bank or saved from 
elimination, according to Harry Craft, 
manager of NASA’s Marshall Space 
Flight Center’s Technology Transfer 
Office. Assistance from the space pro- 
gram has enabled American industry to 
introduce 775 new products for sale 
here and abroad, with the value of this 
assistance to American business esti- 
mated at $1.2 billion. The figures were 
determined by a survey conducted by 
NASA’s Southeast Technology Transfer 
Alliance, which pools the scientific and 
engineering research and development 
of Marshall with Stennis Space Center, 
Kennedy Space Center, and the 
Southern Technology Applications Cen- 
ter in Alachua, FL. 

For more information, contact Harry 
Craft at 205-544-5419 ; harry.craft@ 
msfc.nasa.gov. 



GLOBE students discuss with their teacher a computer visualization of world temperature cre- 
ated by NASA Goddard for the GLOBE program. (Photo by Greg Crist) 


The GLOBE (Global Learning and 
Observations to Benefit the Environment) 
Program, a Washington, DC-based inter- 
national environmental education pro- 
gram initiated by Vice President Gore, 
has teamed with NASA to help students, 
teachers, and scientists study and 
understand the global environment and 
help students reach higher standards in 
science and math. Involving more than 
116 countries, GLOBE is a public-private 
partnership supported by the National 
Oceanic and Atmospheric Administra- 
tion, NASA, the National Science 
Foundation, the Environmental Protec- 
tion Agency, the Departments of State 
and Education, and the Foundation for 
Global Environmental Education. 

Students led by GLOBE-trained 
teachers make scientific observations, 
which are processed by NASA’s 
Goddard Scientific Visualization Studio 
and posted on the World Wide Web for 
use by GLOBE schools around the 
world and environmental scientists. 
Visit the GLOBE Home Page at 
http://www.globe.gov. 

For more information, contact Jean M. 
Fitch, Public Affairs Specialist, The 
GLOBE Program, 744 Jackson Place, 
Washington, DC 20503; Tel: 202-395- 
7600. 


Maps produced from an airborne sen- 
sor developed by NASA’s Jet Propulsion 
Laboratory (JPL) are cutting costs and 
helping speed hazardous waste cleanup 
at a Superfund site in Leadville, CO. The 
Bureau of Reclamation, Environmental 
Protection Agency, and the U.S. 
Geological Survey (USGS) are using the 
maps to find sources of acid mine 
drainage and heavy-metal contamination 


at the California Gulch Superfund site. 

The maps were produced by the 
USGS using data from NASA’s Airborne 
Visible and Infra-Red Imaging Spec- 
trometer (AVIRIS), which was developed 
by JPL and is managed by JPL for 
NASA’s Office of Mission to Planet 
Earth. AVIRIS flies aboard a NASA ER-2 
airplane and makes measurements 
related to global climate-change re- 
search in geology, oceanography, snow 
hydrology, and cloud and atmospheric 
studies. The maps have saved about 
$500,000 and a year’s time in identify- 
ing the areas that need attention. 

For more information, contact JPL’s 
Infrared and Analytical Instrument 
Systems Section at 818-354-6817. 


NASA’s Ames Research Center and 
Kaiser Electronics of San Jose, CA, have 
partnered to provide four cooling sys- 
tems to the Multiple Sclerosis Associ- 
ation of America (MSAA). Engineers at 
Ames will interface cooling carts donat- 
ed by Kaiser with liquid-cooled gar- 
ments, like those used by astronauts, in 
an effort to alleviate symptoms of MS 
sufferers. NASA has been working with 
the MSAA under a Memorandum of 
Understanding signed May 23, 1994, 
although it has been nearly 30 years 
since research began into the applica- 
tion of NASA life support technologies 
to medical problems. 

The cooling suits appear to alleviate 
the symptoms of MS patients by reduc- 
ing spasticity and lowering fatigue. The 
suits also have been used experimentally 
to aid paraplegics and quadriplegics. 

For more information, contact David 
Morse of Ames Research Center at 415- 
604-4724. 
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30 Channels! 
Brilliant Monitor! 
Huge Memory! 
Laser Resolution Chart! 

TRUE HELD RECORDER 



■ Bright, High Response Monitor 

■ 10, 20 or 30 Waveform Channels 

■ Laser Quality (300 dpi) Chart Resolution 

■ Huge 512 KSample Memory per Channel 
for Data Capture and Analysis 

■ True Portability: Internal Battery and AC 

■ Record up to 500 V Peak (Isolated) at 25 kHz 
Response 

K Analyze Data with FFT, etc. 

■ On-Board Floppy Drive for Setup and Memory 
Transfer 

■ Wide Format 11-Inch Chart 


The all-new Dash 10 lets you receive up to 30 waveform 
channels (DC to 25 kHz), see the data in real time on the 
bright high-speed vacuum fluorescent monitor, record with 
laser quality fidelity, and at the same time capture the data 
for playback and analysis. Now you can do all this on a truly 
portable package powered by internal battery or AC. The 
Dash 10 comes with a powerful software package, has a 
floppy disk for updates and data archiving, plus 
RS-232 and GPIB. 

Phone, fax or write for details! 

Q Astro-Med, Inc. 


Astro-Med Industrial Park, West Warwick, Rhode Island 02893 
Phone: (401) 828-4000 • Toll-Free (800) 343-4039 • Fax: (401) 822-2430 
In Canada Telephone 1-800-565-2216 


Sales a nd Service Cen ters throug hout t he U S. and Canad a 

Astro-Med is system certified to ISO 9 OOI 
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Quick connect/disconnect 
rotary latch would join 
structures 
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Planetary gear assembly 
compensates for backlash 
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Fan size and weight reduced 
with conical-foil air bearings 
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Bearings with Teflon liner are 
joined without adhesives 
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Reaction /rotary torque sensors 
require low maintenance 

Page 36 


Ratchet-action captive screws 
are hand-tightened; 
tool-removable 
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Spring-energized seals provide 
alternative to O-rings 
and U-cups 
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QUAIITWDESICN FOR 
YOUR FINGERTIPS^ 

Davies ProvidesrUnlimited Possibilities^ 
For All Of Your Knob Applications ml 

Since 1933. Davies has offered the most complete line of knobs in a wide 
variety of styles, colors, sizes and mounting configurations. These 
attractively styled knobs are rugged in construction and are designed to 
last. Quality is foremost and attention to detail is evident in every knob 
Davies manufactures. Consider these Davies' advantages: 

• Davies produces the largest variety of compression and injected 
molded Knobs in the business. 

• A huge selection of standard knobs saves tooling costs and set-ups. 

• Producing specials is Davies' standard business. 

• Tooling financing available on special custom knobs. 

• A leading edge design and engineering department with CAD 
file availability. 

•A wide variety of secondary 
manufacturing operations 






We Sell Solutions 


DAVIES 

Designers & Manufacturers 
Of Knobs, Handles & Cases 


800 - 554-9208 

350 E. Kehoe Blvd. 

Carol Stream, IL 60188 
FAX 630-510-9944 
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© Quick-Connect/Quick-Disconnect Rotary Latch 

Crossed slots would hold a latch pin stably, preventing inadvertent release. 
Lyndon B. Johnson Space Center, Houston, Texas 


The figure shows a proposed rotary 
latch that would be mounted on a struc- 
ture and would be used to passively 
capture and restrain a latch pin that was 
part of another structure. The rotary 
latch would thus quickly join the struc- 
tures. The configuration of the latch 
would be such that no load that could 
be applied to it by the latch pin could 
cause inadvertent release. However, 
release could be effected quickly and 
easily, by use of either a rotary solenoid, 
paraffin actuator, or a manual release 
lever. There is no theoretical limit to the 
sizes and masses of structures that the 
latch could be designed to join. 
Moreover, the force needed to actuate 
the latch would be nearly independent of 
the load to be borne. 

In the configuration shown, the latch 
would include a rotor that would be con- 
nected to a rotary solenoid. The sole- 
noid would contain a latching or detent 
mechanism with two stable positions, 
and the rotor would be connected to 
this mechanism via a torsional spring. 
Ordinarily, the solenoid would be in the 
stable position corresponding to a 


closed latch; in this position, the torsion- 
al spring would bias the rotor into the 
closed-latch position with a torque of 10 
to 15 lb-in. (1.1 to 1.7 N-m). 

At the beginning of a capture 
sequence, the latch pin would move 
toward slots in the latch housing. This 
motion would eventually result in contact 
between the latch pin and ramps on the 
rotor at the outer ends of the slots in the 
latch housing. Continued movement of 
the latch pin into the slots in the latch 
housing would cause the rotor to turn, 
against the spring load, to the open 
position. Eventually, the pin would reach 
the rounded tips at the ends of the 
ramps and the spring load would snap 
the rotor back to the closed position, 
capturing the pin in slots in the rotor. 
Thus, the pin would be captured simul- 
taneously in the slots on both sides of 
the housing and the slots on both sides 
of the rotor. Because the rotor and 
housing slots would be perpendicular to 
each other, the pin would thus be cap- 
tured at two locations in two sets of 
crossed slots, making a highly stable 
structural joint. 


To open the latch, an electrical pulse 
would be sent to the solenoid, causing it 
to rotate to the open-latch detent posi- 
tion. The latch pin could then be re- 
moved from the latch. To reset the latch 
for another capture, a pulse of opposite 
polarity would be sent to the solenoid to 
turn the rotor to the closed-latch position. 

If remote electrical actuation were not 
needed, the solenoid could be eliminat- 
ed. The latch could then be reduced to 
a rotor, return spring, and manual 
release lever. With small modifications, 
the rotary latch could be used as a grap- 
pling device on a robot manipulator. 

This work was done by Joel M. 
Kramer of McDonnell Douglas for 
Johnson Space Center For further 
information , write in 66 on the TSP 
Request Card. 

This invention has been patented by 
NASA (U.S. Patent No. 5,464,301). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial de- 
velopment should be addressed to the 
Patent Counsel, Johnson Space Center; 
(713) 483-4871. Refer to MSC-22321. 



Ramp (One of Two) 
on Rotor 


STEP 1 : LATCH PIN 
APPROACHING LATCH 


Slot (One of Two) 
in Latch 

Slot (One of Two) 
in Rotor 


Rotary 



STEP 2: LATCH PIN MAKING 
CONTACT WITH RAMPS ON ROTOR 



STEP 3: LATCH PIN 
ENTERING SLOT IN HOUSING 


STEP 4: ROTOR TURNING TOWARD 
CLOSED POSITION UNDER SPRING LOAD 


STEP 5: LATCH CLOSED 


The Latch Pin Would Approach the Rotary Latch, enter the slots in the latch housing, and finally be captured by the slots in the rotor. 
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THINGS THAT SEEM TO LAST AN ETERNITY. 



a. Fruitcake 



c. Opera 



d. Parts lubricated with Krytox? 


Why do components with DuPont 
Krytox* last practically forever? 

For starters, Krytox* lubricants 

In grueling NASCAR even's. «« based 0n 0Ur exclusive Space-age 
Krytox 0 provides unbeatable fluoropolymer technology. So you 
pm ,ecrionfor cnmponen's. ge( , ong _ last j ng l ubrica tion Over the 

broadest range of temperatures (-70°F to 650°F) in even the 
most extreme conditions. Available in oil, grease and new 
dry film, Krytox* is compatible with metals, elastomers, 
engineering plastics — and all chemicals including oxygen — 


which means it’s nonflammable, chemically inert and insoluble 
in solvents and water. It’s clean, white, and it stays put, with 
virtually no change in physical properties over time. Whether 
your application is automotive, aerospace, small motors, paper 
making or chemical processing, you just can’t get a longer- 
lasting lubricant than Krytox*. 

For more information, call 
1-800-424-7502. 

Krytox*. Lubrication beyond 
your highest expectations. 



<®UI> 

Krytox 

Only by DuFbnt 


For More Information Write In No. 550 


© Carrierless Antibacklash Planetary Gear Assembly 

This assembly also provides high torque multiplication. 

Goddard Space Flight Center, Greenbelt, Maryland 


A gear assembly that can handle large 
loads is based partly on the planetary 
gear concept, but departs from the tra- 
ditional planetary drive configuration in 
ways that confer significant advantages. 
Unlike a traditional planetary gear drive, 
this assembly is capable of multiplying 
torque by a large factor, and it compen- 
sates for backlash. Also unlike a tradi- 
tional planetary gear drive, this assembly 
does not include a planet carrier. 

The assembly (see Figure 1) includes 
a lower annular gear that is part of a 
lower housing and an upper annular 


gear that is part of an upper housing. 
The lower housing is grounded or other- 
wise held stationary, while the upper 
housing is connected to the output 
shaft. The input shaft turns a sun gear, 
which drives four lower planet gears in 
the lower housing. Each of the lower 
planet gears is connected to a slightly 
larger upper planet gear through angled 
interlocking splines designated as pre- 
load splines. Except for small relative 
motions that compensate for backlash 
as described below, the preload splines 
constrain each upper planet gear to turn 


with its associated lower planet gear. 
The upper planet gears engage a 
speeder gear, which serves to prevent 
the upper planet gears from being 
pushed inward or tipped when the 
assembly is subjected to large loads. 

When the sun gear turns clockwise, 
for example, the lower planet gears 
rotate counterclockwise while orbiting 
clockwise around the common 
input/output shaft axis. Because the 
upper planet gears must turn counter- 
clockwise with the lower planet gears, 
they drive the upper annular gear (and 
thus also the upper housing and the out- 
put shaft) counterclockwise. However, 
the counterclockwise motion of the 



upper and lower planet gear engage simi- 
lar preload splines in an associated lower 
planet gear. 

upper annular gear is reduced by the 
clockwise orbiting motion of the lower 
planet gears, so that the net rotation of 
the output shaft is much slower than the 
rotation of the input shaft, and the out- 
put torque is multiplied accordingly. The 
entire drive train is very efficient, involv- 
ing essentially rolling friction. The speed- 
division factor, which equals the torque- 
multiplication factor in the case of zero 
friction, is given by 

speed in/speed out = 2F? p/ (ft s + R pt + 

RpuV[R s {R P i - R P u)\, 

where R st R ph and R pu denote the pitch 
radii of the sun, lower planet, and upper 
planet gears, respectively. 

Figure 2 illustrates the preload splines 
on a planet gear. The planet gears in a 
pair are assembled with a preload 
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Upper Annular Gear 
(Part of Upper Housing) 


Speeder Gear 


Preload Springs Sun Gear 
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Lower Annular Gear 
(Part of Lower Housing) 


| / Nut J 
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Washer 


Input 

MERIDIONAL CROSS SECTION 


Figure 1 . This Planetary Gear Assembly differs from a traditional planetary gear assembly in 
that it has an antibacklash capability and does not include a planet carrier. 
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If you have a pin 
design problem, 

DRIV-LOK make 
house calls. 




A DRIV-LOK field engineer consulting with an 
OEM's engineers on a pin design requirement. 


For more than 50 years, DRIV-LOK has 
been known as the manufacturer of 

quality press fit fasteners. What may 
not be as well-known is our on-site en- 
gineering assistance service. And this 
part of our story may be just what the 
“doctor" ordered for you, as it was for 
this customer... 


DRIV-LOK was asked to make 
a "house call" at a firm that 
develops innovative medical 
devices. The specific design 
project was a new product 
used in neurological surgery. 

DRIV-LOK's field engineers 
worked with the medical 
instrument designers to deter- 
mine the critical specification 
requirements of the assembly 
pin and the unique manufac- 
turing process necessary to 


produce it. The pin is central to 
the precise functioning of the 
instrument's operation. 

This particular "house call" 
will ultimately help save lives. 
DRIV-LOK's technical assis- 
tance service has saved time 
and money for many cus- 
tomers. If you have a pin 
design problem, or think you 
might, call the DRIV-LOK pin 
"doctor." 


And for quick delivery on any of our top 
quality standard press fit pins, DRIV-LOK 
is the name for single sourcing...highest 
quality... competitive pricing...and service! 


For 

Immediate 

Response 

use 

DRIV-LOK's 

PinFAX 


Check your preferred response below and FAX IT! 815/895-6909 

Send additional information immediately. 

Have a sales person call me immediately 
Print in your name etc. below... 
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Company 

Street Address 

City/State/Zip 

Telephone FAX 


DRIV-LOK 

1140 Park Avenue Sycamore, IL 60178 815/895-8161 


For More Information Write In No. 518 



spring that tends to spread them apart. 
Because the splines are slightly spiralled 
(typically at an angle of about 6° from the 
axis), the spreading action of the preload 
spring causes the planet gears to rotate 
slightly with respect to each other to pro- 
vide antibacklash contact. Because the 
angle of the preload splines is so small, it 
is a locking angle in the following sense: 
When the output shaft encounters 
opposing torque, frictional forces be- 
tween mating splines build up faster than 
do forces that tend to counter-rotate the 


planet gears. As a result, the upper and 
lower planet gears remain locked togeth- 
er in the relative position of initial contact. 

To compensate for backlash in both 
clockwise and counterclockwise rotation, 
it is necessary to provide pairs of planet 
gears with opposed preloads; that is, 
with each pair biased oppositely to its 
nearest neighbors. It is also necessary to 
use an even number of pairs of planet 
gears, the minimum being four, because 
only half the pairs of planet gears are 
transmitting torque at any given time. 


This work was done by John M. 
Vranish of Goddard Space Flight 
Center. For further information , write 
in 26 on the TSP Request Card. 

This invention is owned by NASA, and a 
patent application has been filed. Inquiries 
concerning nonexclusive or exclusive 
license for its commercial development 
should be addressed to the Patent 
Counsel, Goddard Space Flight Center; 
(301) 286-7351. Refer to GSC-13608. 


® Axial-Flexure-Shaft Poppets for Quick-Disconnect Couplings 

These poppets would be less susceptible to jamming by solid residues. 

Lyndon B. Johnson Space Center, Houston, Texas 


The poppets in some valves, including 
those in some quick-disconnect fluid 
couplings, would be modified, according 
to a proposal, to reduce wear and 
reduce susceptibility to jamming by small 
particles and by solid residues that can 
build up on sliding surfaces. In the origi- 
nal application, the poppets are incorpo- 
rated into female quick-disconnect cou- 
plings to prevent loss of fluid upon dis- 
connection from the mating male cou- 
plings. When a male and female coupling 
are connected, a probe from the male 
coupling pushes against a poppet that is 
spring-loaded into the sealing position in 
the check valve in the female coupling. 
Thus, the valve is opened upon connec- 
tion. As the probe is withdrawn upon dis- 
connection, the spring load closes the 
valve, preventing loss of fluid. 

In an unmodified valve of the type 
used in the original application (shown in 
simplified form in Figure 1), the poppet 
slides axially within the valve housing. To 
maintain the precise alignment needed 
for proper sealing, the faying surfaces of 
the housing and poppet are machined 
for a precise sliding fit. The sliding sur- 
faces are thus highly susceptible to jam- 
ming by loose particles and by surface 
residues thicker than the precise, small 
poppet/housing gap. In addition, sliding 
causes wear, which generates loose 
particles. If the wear is severe enough, 
the poppet can become so misaligned 
that it does not seat property, causing 
the valve to leak when nominally closed. 

In the proposed design, sliding would 
be eliminated, and the gap between the 
housing and the moving side of the pop- 
pet would be made so large as to elimi- 
nate susceptibility to jamming. The axially 
sliding poppet of the older design would 
be replaced by a poppet with an axial- 
flexure shaft (see Figure 2). In essence, 



Figure 1. In the Unmodified Design, sliding of the poppet in the housing causes wear, and 
the sliding parts are susceptible to jamming by solid particles. 


Popf>et 
Bellows 


Outlet Part of Housing 


///// 


'///// 


Outlet 


Row Restrictor 

Axial-Flexure Shaft 


Poppet Seal 

Valve Seat in Housing 



jnlet Part of Housing 


Inlet 


Housing Seal 


VALVE OPEN 



VALVE CLOSED 


Figure 2. In the Modified Design, there would be no sliding parts. The poppet would be sup- 
ported by an axially flexible shaft made by cutting a spiral groove in a tubular shaft. The gaps 
between the turns of the spiral would be large enough to allow the normal flow to sweep away 
contaminant particles. 
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the shaft would be a helical spring that 
would provide axial spring loading and 
flexibility to bias the valve closed and allow 
the valve to be opened by inlet pressure 
on the poppet acting against the spring 
bias. The shaft would be sufficiently radial- 
ly (more precisely, laterally) stiff to center 
the poppet in the housing. 

In an alternate application of this pop- 
pet design, the concept would be applied 


to a check valve. The spring part of the 
shaft at the outlet end would be enclosed 
in a bellows, and flow into and out of the 
bellows would have to pass through a 
restrictor, which could be a porous metal 
disk or a small orifice. The bellows and 
flow restrictor would function together as 
a damper to suppress chatter. 

This work was done by Joseph S. 
Cook of Johnson Space Center For 


further information, write in 51 on the 
TSP Request Card . 

This invention is owned by NASA , and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Johnson Space Center; 
(713) 483-4871. Refer to MSC-22422. 


© Sealing With a Metal O-Ring and Double V-Grooves 

Advantages are self-alignment and four lines of contact instead of the usual two. 
Lewis Research Center, Cleveland, Ohio 


The O-ring-and-groove geometry 
illustrated in the figure provides a high- 
quality metal-to-metal seal. A polytetra- 
fluoroethylene-coated metal O-ring with 
a minor diameter of 0.125 in. (3.18 mm) 
is squeezed into facing V-grooves in two 
flanges to be sealed to each other. The 
V-groove in one flange is 0.040 in. 
(1.02 mm) deep; the V-groove in the 
other flange is 0.060 in. (1 .52 mm) deep. 

The use of facing V-grooves provides 
four lines of sealing contact, whereas 
the use of the traditional square groove 
provides only two lines of sealing con- 
tact. An additional advantage of this 
geometry is that hard contact between 
the grooves and the O-ring automatical- 
ly aligns the flanges with each other, 
without need for a pilot alignment lip 
on the flanges. 

The metal O-ring is squeezed into a 
diamond shape and is not reusable. 


Metal O-rings are commercially avail- 
able. For sealing at temperatures 
above 400 °F (204 °C), an O-ring 
should be coated with silver instead of 
polytetrafluoroethylene. 


This work was done by George A. 
Repas of Lewis Research Center. For 

further information, write in 66 on the 
TSP Request Card. LEW- 16079 



The Double-V-Groove O-Ring Seal provides self-alignment and four lines of contact versus 
no self-alignment and only two lines of contact for traditional square-groove O-ring seals. 


© Reverse Multipad Conical-Foil Air Bearings 

Sizes and weights are less than those of conventional bearing combinations. 
Marshall Space Flight Center, Alabama 


Reverse multipad conical-foil air bear- 
ings are undergoing development, with 
a view toward using them in efficient, 
long-life, high-speed fans. These bear- 
ings offer a desirable combination of reli- 
ability, efficiency, and effectiveness in 
damping noise. 

A single conical air bearing offers 
both the axial-load-bearing capacity of 
a conventional thrust bearing and the 
radial-load-bearing capacity of a con- 
ventional journal bearing. Conical air 
bearings offer high radial and axial load 
capacities and are highly stable. The 
parameters of the conical configuration 
(radii and cone angle) can be chosen to 


tailor the radial and axial load-bearing 
capacities. Thus, two conical air bear- 
ings can be used in place of the four 
conventional bearings (two of journal 
type, two of thrust type) that would oth- 
erwise be needed to support a fan shaft. 
This change from four to two bearings 
enables a reduction in the overall size 
and weight of the fan assembly, re- 
duces power loss, and increases relia- 
bility. Moreover, in comparison with 
rigid-pad-type conical air bearings de- 
veloped previously, the present reverse 
multipad conical-foil air bearings offer 
increased resistance to shock and 
vibration, and increased ability to 


accommodate misalignments and man- 
ufacturing tolerances. 

A reverse multipad conical-foil air 
bearing (see figure) includes a set of 
spring foils (corrugated conical foils), 
plus two additional layers of foils. When 
a load is first applied or changed, the 
spring foils and the foils in one layer slide 
azimuthally in one direction (e.g., coun- 
terclockwise), while the foils in the third 
layer slide in the other direction (e.g., 
clockwise). The friction of sliding 
between foils provides the desired 
damping of shocks and vibrations. 

This work was done by Giridhari L. 
Agrawal of R&D Dynamics Corp. for 
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Making scope measurements isn’t always 
easy. That’s why we’re sharing some of our 
favorite hints for making better measure- 
ments — no matter what kind of scope 
you’re using. 

What else you’ll find inside our 
free booklet: 

♦ H int 2: P oor Man’s TPR - 

♦ Hint 3: Probing Sanity 

Ch ec k. 

♦ Hint 4; Troubles hooting 
Infrequent Events . 


♦ Hint 5: How to Prevent Your Scope 
from Aliasing . 

♦ Hint 6: Analyze Harmonic Distortion 
Using FFT . 

♦ Hint 7: Use Holdoff to Stabilize 
Complex Digital Waveforms . 

♦ Hint 8: Capture Fast ^Low-Duta -Cycle 
Pulses Using Peak Detect . 

You’ve seen a sample, now send for all eight 
scope hints by mailing in the attached reply 
card. Or call 1-800-452-4844, Ext. 1148. 

It may be the best free advice you’ll ever get. 

There is a better way. 



For More Information Write In No. 533 




RUBY AND SAPPHIRE 
ORIFICES, NOZZLES & RESTRICTORS 


Putting accuracy where you need it from .0004" - .030" diameter. 
Inserts available in standard NPT, barbed, threaded, tube and luer 
fittings with or without filters, or fabricated to your design. Excellent 
in medical, chemical, hydraulic and pneumatic applications. 

For more information, call Paul Baillio at 61 7-894 01 60. 


BIRD PRECISION 


BIRD 

PRECISION 


P.O. Box 569 • Waltham, MA 02254-0569 


IT HAS BEEN SAID 


urty spokes share the wheel s hub; 

lie center hole that makes it use 

- Lao Tsu, sixth century B.C. 


For More Information Write In No. 405 


One-Stop-Shopping 



Over 90.000 Inch & Metric-sized Parts Available. 


GEARS 

GEAR BOXES 

RACKS 

BELTS 

PULLEYS 

CHAINS 

LEAD SCREWS 

COUPLINGS 

CLUTCHES 

CLAMPS 

FASTENERS 

BEARINGS 

LINEAR SLIDES 

METRIC ITEMS 

COLLARS 

SHAFTING 



fora free catalog call: 

Technical Sales Group 
TEL: (516) 599-5010 
FAX: (516) 599-3274 


U I L T 


BERG 


IN 

THE 

USA 


ALL MAJOR W. M. BERG, INC. 

CREDIT CARDS ACCEPTED PRECISION MECHANICAL COMPONENTS 


or visit us Online at: http://www.penton.com/md/mfg/berg 


Marshall Space Flight Center. For further information, write 
in 43 on the TSP Request Card. 

Inquiries concerning rights for the commercial use of this 
invention should be addressed to the Patent Counsel, Marshall 
Space Flight Center; (205) 544-0021. Refer to MFS-26396. 



In a Reverse Multipad Conical-Foil Air Bearing, coulomb damping 
is obtained by friction between foils in different layers sliding on each 
other. 


Servo Switch Valve for a 
Hydraulic System 

Marshall Space Flight Center, Alabama 

A switching servo valve for a hydraulic-actuator system is 
used to select either of two redundant upstream servo 
valves that control the position of the hydraulic actuator. 
This switching servo valve comprises an electromechanical 
first stage and a hydraulic second stage. The first stage 
converts an electrical input to a change in hydraulic pres- 
sure. The second stage contains a spool valve, in which the 
change in pressure generated in the first stage causes 
spools on a shaft to slide to either of two extreme positions 
to select one or the other of the two upstream servo valves; 
at one extreme, the spools are positioned so as to uncover 
ports to the tubes that lead to one upstream servo valve, 
while covering the ports to the tubes that lead to the other 
upstream servo valve. One of the advantages of this switch- 
ing servo valve is that all conversion of electrical input to 
mechanical switching takes place in one unit; as a conse- 
quence, it is possible to eliminate a separate shuttle valve, 
which previously effected the upstream-valve-selection 
function of the second stage of this valve. In the specific 
application for which this valve was devised, the eliminated 
shuttle valve had been found to be susceptible to galling. 

This work was done by Mario Padilla of Rockwell 
International Corp. for Marshall Space Flight Center. For 
further information, write in 20 on the TSP Request Card. 

Inquiries concerning rights for the commercial use of this 
invention should be addressed to the Patent Counsel, Marshall 
Space Flight Center; (205) 544-0021. Refer to MFS-301 12. 
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Mitsubishi Servos 
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small & 

quick 

MR-C 

Why Try To Make 
A Stepper Perform 
Like A Servo, Just 
Buy The MR-C! 

Like our mascot, small, 
quick and agile, the MR-C 
provides the high precision, 
high performance of a servo 
system at the price of a 
stepper. With automatic 
real-time tuning and easy 
set-up, the MR-C obliterates 
any misconceptions that 
servos are costly and hard 
to use! 




Only takes 
one slot in 
a PLC rack 


• i • 

D75 Working off its 

own operating system, 
the D75 is a PLC based 
stepper/servo motion 
controller capable of up 
to 3 axes of position 
control. Motion profiles 
including S curves are 
easily programmed using 
the menu driven software 
package. And with up to 
600 positions per axis, 
you make all the right 
moves too. 


^ Coo^° 



MR-HOC 

All the features of the MR-H, plus 
up to 256 positions and 8 speeds 
can be entered (EEPROM) through 
the keypad or through our optional 
Windows^-based set-up software. 

ABSOLUTELY NOIu 




A Pi 






But Not Our MR-H 



MR-H 

Are You Performing Tuning Gymnastics? 

Now let the MR-H do all the work for you 
Using a 32-bit RISC processor and a 
patented real-time adaptive control, the 
MR-H continuously detects disturbances 
and automatically compensates, optimally 
tuning the system while the machine is in 
operation. This eliminates the need for any 
manual adjustments, so you can save your 
workouts for the gym. 


We’ve got small motors, small larger motors, 
small smaller motors, medium large motors, 
humongous motors Wall-to-wall motors. (DID WE 
ALREADY SAY WE HAVE A LOT OF MOTORS?) Motors 
with absolute or incremental feedback. Fail-safe 
break motors. What we re trying to say is we 
have a ton of motors to choose from. 


Q-ts 


All trademarks used are the sole property of their 
respective owner 





From 14 oz-in to over 300 ft-lbs of torque 


Mitsubishi Electronics America Inc. 
Industrial Automation Division 
800 Biermann Court 
Mt. Prospect, Illinois 60056-2173 
Tele. (800) 445-4496 
Fax. (847) 298-1834 


Mitsubishi Electric Sales Canada Inc. 

Industrial Automation Division 
4299 14th Avenue 
Markham, Ontario L3R OJ2 
Tele. (905) 475-7728 
Fax. (905) 475-7935 

For More Information Write In No. 519 
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Industrial Automation Division 


©1996 Mitsubishi Electronics America Inc. 





Mechanical Components 


EPI HY-LOAD metal-backed Teflon® 
bearings from Engineering Plastics, 
Westboro, MA, are mechanically 
joined to perforated metal backings, 
eliminating the need for adhesives. 
The bearings can be used for high- 
load, low-speed applications in 
open/close devices, and are resistant 
to acids and caustic fluids. The two- 
ply bearings withstand loads to 
15,000 psi at low speeds on shafts 
with an RMS 16-20 finish. 

The bearings can incorporate 304 or 
316 stainless steel, monel, titanium, 
or other metal backings with virgin or 
glass-filled TFE or UHMW-PE liners. 
Available as cylinders from 1/2" to 10" 
diameters and as flat shapes, they permit circumferential rather than radi- 
al thermal expansion. 


— ■ Aerotech, Pittsburgh, PA, has intro- 
I duced ALS20000 series linear posi- 
tioning stages, which feature the com- 
pany's BLM series rare earth linear 
brushless servo motor instead of a con- 
ventional ball screw drive. By replacing 
the ball screw with a linear motor, 
mechanical vibrations produced by 
recirculating balls in the screw nut are 
eliminated. The stages can be used in 
applications requiring high accelera- 
tion and high duty cycle, including 
imaging, test and inspection, and preci- 
sion positioning. 

Acceleration rates to 4 g and velocity of 2 m/second are achievable. The 
stages are available in travel lengths from 100mm to 600mm. The non-con- 
tacting nature of the motors eliminates ball screw wear and requires no 
lubrication. Brush wear and brush particle contamination also are eliminat- 
ed, making the stages suitable for use in cleanrooms. 




For More Information Write In No. 740 


For More Information Write In No. 741 


The GF40 rubber finger gripper 

from Techno-Sommer Automatic, 
New Hyde Park, NY, holds a 
variety of part shapes, including 
round, oval, tubular, and square. 
Applications include transfer- 
ring molded plastic or sheet 
metal parts, bottles, and delicate 
products. Using air pressure to 2 
bar, the gripper's individual rub- 
ber fingers can be adjusted to 
bend and surround the workpiece, even if the workpiece is not a clearly 
defined shape. 

The gripper also can hold different items in sequence; rather than having 
a separate gripper for each item, it can hold a number of items without 
undergoing set-up for each one. For molded plastic parts, the gripper's rub- 
ber jaws conform to the shrinkage of the pari, and the large knobbed rub- 
ber surface will not mar the part. An optional combination finger/part 
holder is available. 


Advanced Machine & Engineering, 
Rockford, IL, has announced a line of 
locknuts that allow for radial adjust- 
ment and locking. The locknut width is 
divided into two sections by one inter- 
nal and one external groove, providing 
a predetermined elasticity. Radially 
arranged tapered screws engage in both 
portions of the nut; when the screws are 
tightened, the nut portions are spread, locking the thread flanks against the 
shaft threads. By evenly tightening the screws, the centerline of the nut 
aligns itself with the male thread and establishes a square contact position 
when the thread clearance is eliminated. 

The locknuts are available in a Slim Line version with the same width as 
a type AN or N bearing locknut with lockwasher, and a Heavy Duty version 
with twice the thickness of an AN or N locknut. The adjustability of square- 
ness allows frequent assembly and disassembly, and 360° contact with the 
thread flanks is achieved. The locknuts were designed for vibration and 
shock-load force applications. 
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TorqStar™ reaction 
and rotary torque sen- 
sors from Eaton Corp.'s 
Lebow Products, Troy, 
Ml, are noncontact, 
magnetoelastic sensors 
for use in applications 
such as dynamometers, 
engine test stands, ten- 
sion controls, viscosity 
controls, torsional test 
equipment, and machinery monitoring and control. They are accurate to 0.5 
percent. 

The sensors are about half the size of strain gauge sensors, allowing 
installation flexibility. They operate at 120V AC in temperatures from -10 
to 100°C. Overload capacity is 150% full scale, maximum speed is 10,000 
RPM, and full scale capacity ranges from 50 to 1000 lb/in. 





Southco, Concordville, PA, has 
announced a ratchet -action cap- 
tive screw for applications 
requiring restricted access to 
areas near electrical equipment 
or machinery. The ratchet-action 
screw is tightened by hand, but if 
a technician attempts to loosen 
the screw by hand, the head 
ratchets in the opposite direction 
without rotating or disengaging 
the screw thread. 

The screw is used in applica- 
tions requiring that only a door 
or cover be tool-removable. Since it can only be removed using a tool, the 
screw meets UL 1950 and I EC 60950 specifications for restricted access 
areas. 


For More Information Write In No. 744 


For More Information Write In No. 745 
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This image from the MATLAB Wavelet Toolbox shows a five-level decomposition of a voice signal 
Wavelet analysis is producing breakthroughs in the development of communications signal 
processing algorithms. Data courtesy cfU.S. Robotics Mobile Communications Corp. 


Visualize the 
Power of Your Designs 

Powerful interactive graphics 
allow for immediate analysis 
of your design. In addition, 
comprehensive GUI tools let 
you tailor the look and feel of 
your application. 


Interactive DSP 
Design and Simulation 

Add SIMULINK* to MATLAB 
for unprecedented 
freedom 
to design 
and evalu- 
ate DSP 

systems. Simply 
drag and drop icons into block 
diagrams to build dynamic 
DSP simulations. 



We Speak Signal Processing 

MATLAB— powerful, fast, 
interactive software — is the 
best connection between DSP 
research and product design. 

To speed up the design 
cycle, it integrates algorithm 
development, simulation, and 
code generation. MATLAB 
alone combines this capability 
with advanced DSP tech- 
niques for exploration and 
innovation. 

You Get a Fast Start with 
Rapid Algorithm Design 

In MATLAB you work fast, 
creating algorithms just as 
you would write them mathe- 
matically — without writing a 
line of C or FORTRAN. 

MATLAB couples hun- 
dreds of powerful built-in 
functions — tuned for speed 
and reliability — with a pow- 
erful, intuitive programming 
language. 

With MATLAB Toolboxes, 
you can apply the latest DSP 
techniques, such as wavelets, 
optimal filter design, neural 
networks, and fuzzy logic. 


Behind many a great 
DSP design stands 
the language of engineering. 



MATLAB to build advanced DSP technology into 
their Megahertz line of PCMCIA modems. 



MATLAB 

for DSP Design 

MATIAB 
SIMUIINK 
DSP Blockset 
Real-Time Workshop 
Signal Processing Toolbox 
Communications Toolbox 
Wavelet Toolbox 
Neural Network Toolbox 
MATLAB Compiler 
MATLAB C Math Library 


The Express Connection 
from Idea to Implementation 

Real-Time Workshop™ 
streamlines prototyping of 
your SIMULINK models by 
generating portable C code 
that runs directly on your 
DSP boards. 

The new MATLAB 
Compiler and C Math Library 
let you automatically convert 
your MATLAB algorithms to C 
for stand-alone applications. 



This SIMULINK block diagram shows the use 
of adaptive filtering to improve signal quality 


Now, See What’s 
Developing with MATLAB 

Contact us for a free technical 
kit that shows how MATLAB 
speeds up DSP design: 

tel: (508) 647-7OOO 
fax: (508) 647-71OI 

http://dsp.mathworks.com 


The 

MATH 

WORKS 
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Pacific Bearing Co., Rockford, IL, 
has introduced a family of light- 
weight, low-friction, corrosion - 
resistant linear guiderail systems, 
including drawer slides and linear 
rail systems that are suited for high- 
speed, quiet-running linear motion 
applications. The systems can be 
customized for specific performance 
requirements. Power sources in- 
clude hand motion, ball or ACME screws, pneumatics, hydraulics, and belt 
drives. 

The systems are made of 6061-T6 aluminum with hardened, ground, and 
polished steel raceways. They are available in three widths-22.2 mm, 32.5 
mm, and 38.1 mm-with a maximum load capacity from 400 to 1600 
pounds. Rail lengths to 2400 mm are available, and may be joined to form 
longer rails. Drawer slides are available in 22.8 mm, 28 mm, and 38.1 mm 
lengths and have a load capacity from 100 to 1000 pounds. Slide lengths 
to 48" are offered with a stroke length to 49". 

For More Information Write In No. 746 



American Variseal, Broomfield, 
CO, offers Variseal® spring-ener- 
gized seals as alternatives to con- 
ventional O-ring and U-cup seals. 
Made with Turcon® engineered- 
polymer compounds and corro- 
sion-resistant spring-energizers, 
the seals can be used in rotary and 
reciprocating applications. The 
Turcon compound is made by blending Teflon® resin with graphite, carbon, 
glass fiber, or polyimide fillers. 

The seals are machined to form a U-shaped jacket, into which a corro- 
sion-resistant spring-energizer is inserted. Fluid pressure and spring load 
combine to provide a positive seal with minimum friction. The spring-ener- 
gizers are available in three types-a Slantcoil Spring, a Cantilever Beam 
Spring, and a Helical Spring-in a variety of sizes, spring loads, and metals. 
The chemically inert seals withstand pressures to 10,000 psi. The seals can 
withstand temperatures from -196 to +300°C, and can be used with virtu- 
ally any media. 

For More Information Write In No. 751 



Micro Mo Electronics, Clearwater, 
FL, has introduced the Series 
1727 industrial micromotor, 
which measures 0.68" x 1.06" 
and weighs 1.1 ounces. It deliv- 
ers up to 2.2 watts of power, and 
stall torque in most voltages 
exceeds 1.4 oz-in. Standard ver- 
sions can run in a temperature 
range from -30 to +100°C; special versions for operation to 125°C are 
available. 

The motor's construction features a copper-graphite brush systems with 
ball bearings for increased current-carrying and load-carrying capabilities. 
It can withstand radial shaft loads to 18 ounces. Applications include med- 
ical electronics, laboratory automation systems, test and measurement 
equipment, and inspection systems. The motor is available with both plan- 
etary gearing and encoder feedback. An optional gearhead with preloaded 
ball bearings also is available. Other options include special shafts, 
adapters, and wiring terminations and lengths. 

For More Information Write In No. 748 


Litton Poly-Scientific, Blacksburg, 
VA, offers motion control compo- 
nents, including Clifton Precision® 
brush and brushless DC, perma- 
nent-magnet, and DC torque 
motors; synchros; multispeed, 
brushless, and brushless pancake 
resolvers; and slip rings, which are 
electromechanical devices for trans- 
mitting power or data from station- 
ary to rotating objects. 

Also available are Servotechnik 
incremental and absolute mechani- 
cal encoders for applications 
including robotics, handling sys- 
tems, machinery, and position-con- 
trolled devices. They are available 
in miniature, industrial, and stan- 
dard designs, and feature an LED light source, precision bearings, and 0- 
300 kHz frequency range. 

For More Information Write In No. 749 




The GP026A precision plane- 
tary gearhead from Maxon 
Precision Motors, Burlingame, 
CA, incorporates all-metal con- 
struction and ball bearings for 
high torque output and high 
radial load. It is available in 
1.02" diameter in six different 
ratios ranging from 4.3:1 to 
199.3:1. Depending on the ratio, length varies from 1.13" to 1.76" and 
weight ranges from 2.9 ounces to 4.6 ounces. 

Maximum continuous torque ranges from 28 oz-in. to 255 oz-in. and 
maximum intermittent torque ranges from 70 oz-in. to 425 oz-in. 
Maximum recommended input speed is 5000 RPM. The gearhead has a 
recommended temperature range from -30 to +90°C with an efficiency of 
80 to 94%, depending on the number of stages. It is compatible with six 
different moving coil motors that range in power from 4 to 20 watts. 


For More Information Write In No. 750 



ETREMA Products, Ames, IA, 
offers a line of actuators using 
ETREMA TERFENOL-D® mag- 
netostrictive alloy for power, 
speed, and control in applications 
such as micropositioning, active 
anti-vibration, seismic imaging, 
and vibrators and shakers. 

The actuators feature magnetic 
circuits, ruggedized housing mate- 
rials, and a new electrical connection. They are available for frequencies 
from DC to 6000 Hz and include base and top mounting provisions for any 
mounting orientation. The TERFENOL-D solid-state alloy converts electri- 
cal inputs into corresponding mechanical outputs, providing high-power 
linear or oscillatory motion in response to a low-voltage electric current. 


For More Information Write In No. 747 
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Vertrel® cleaning agents replace HCFC-141b, PFCs and CFCs 
so you can clean safely and easily with confidence. 


DuPont Vertrel® is specially designed to replace 
ozone-depleting solvents. You’ll use this versatile 
family of cleaning agents with confidence, thanks 
to strong performance and ease of conversion in a 
variety of applications. 

Vertrel® cleaning agents deliver the broadest 
array of cleaning characteristics, facilitating the use 
of vapor degreaser technology in precision specialty 
cleaning applications. 



Advanced DuPont HFC-4310 technology 
allows the versatile Vertrel® family of replacement 
cleaning solvents to offer exceptional cleaning 
performance in an environmentally acceptable 
formulation. Vertrel® is safe to use because of 
its low toxicity and nonflammability. 

Vertrel® — the effective and easy-to-implement 
choice in replacement cleaning agents. To learn 
more about the DuPont Vertrel® cleaning agent that 
is right for your application, call 1-800-441-9281. 

qnnni> 

Vertrel 

Only by DuPont 
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Using Evanescent Microwaves To Characterize Materials 

Resolutions much finer than half wavelengths can be achieved. 

Lewis Research Center, Cleveland, Ohio 


Noncontact electromagnetic probes 
are being developed for use in nonde- 
structive determination of the spatial dis- 
tributions of electrical resistivities and 
other electromagnetic properties of con- 


ducting, semiconducting, and insulating 
material samples. In use, a probe of this 
type is scanned in a raster or other pat- 
tern in a plane close to (but not touching) 
the sample, in the manner of a scanning 
electron or tunneling microscope. One 
of the outstanding features of a probe of 
this type is that it can resolve spatial 
variations in measured quantities on a 
scale much less than half the vacuum 
wavelength of the probing electromag- 
netic signal; resolution as fine as 10" 3 
wavelength is achievable. This would 
not be remarkable except for the fact 
that it has traditionally been assumed 
that probing with electromagnetic fields 
cannot yield resolution finer than about 
half the wavelength. 


The key to achieving fine resolution is 
to configure a probe to generate a high- 
ly concentrated electromagnetic field at 
its tip and to exploit the evanescent 
waves generated in the sample by the 


interaction between this probing field 
and the sample: the characteristic 
lengths of evanescent-wave phenome- 
na (e.g., the skin depth in the classical 
skin effect) are typically much less than a 
half wavelength. As shown in Figure 1 , a 
probe includes a quarter-wavelength 
stripline resonator with a short imped- 
ance-matching taper down to a small 
(much smaller than a wavelength) open 
or closed loop of wire at the probe tip. A 
closed-loop probe tip acts as a magnet- 
ic dipole, whereas an open-loop tip acts 
as an electric dipole. 

The probe is brought near the sample 
and excited at a suitable microwave fre- 
quency. The interaction of the electro- 
magnetic field with the sample alters the 


frequency of resonance, the input ad- 
mittance of the probe, and the reflec- 
tion coefficient of the resonator. An 
electric-dipole probe, because of rela- 
tively high impedance, is suitable for 
studying insulating and semiconducting 
samples, whereas a magnetic-dipole 
probe has a lower impedance that 
yields better results in studying low- 
resistivity samples. To map the sample 
with respect to the electromagnetic 
property of interest, the variation in the 
amplitude of the reflected wave is mea- 
sured as a function of position as the 
probe is scanned across the sample at a 
known distance. 

In one of several experiments, a pro- 
totype magnetic-dipole probe was excit- 
ed at a frequency of 0.9 GHz (vacuum 


(continued on page 44) 



Board generated from a two-dimensional 
scan with a probe like that of Figure 1 
resembles the photograph of the board. 
Note that the scan image reveals via holes 
that are hidden by an intervening layer of 
solder in the photograph. 



Figure 1 . An Open or Closed Loop at one end of a stripline resonator constitutes an electric 
or a magnetic dipole probe tip. 


40 


NASA Tech Briefs, July 1996 


WARNER 


Wrap Spring Clutch/Brakes 

New 48-page brochure features Warner 
Electric wrap spring clutches and brakes. 
High torque-to-size ratio. Rapid cycling 
capability. Accurate, repeatable positioning. 
Torque ratings to 5000 Ib.in. Request Tech 
Fax Document 277 or Catalog P-619. 

For More Information Write In No. 670 


Products for 
Controlling 
Rotary Motion 


Magnetic Particle Clutches & 
Brakes 

For controlled starts and stops, tension 
control, torque limiting and cycling 
applications. High thermal ratings. Smooth, 
quiet, frictionless operation. Torque ratings 
from .72 to 578 Ib.ft. Request Tech Fax 
Document 460 or Catalog P-1107. 




Ceramic Faced Electric 
Clutch/Brakes 

Two of Warner Electric’s most popular 
series are available with ceramic friction 
material that provides run-in performance 
right out of the box. For high cycle rate or 
demanding consistency the UM-C or EP-C 
is the right choice. Provides 3 to 5 times 
friction life. EP-C foot mounted torque 
from 15 to 70 lb. in. UM-C faced torque 
from 16 to 95 lb. in. Request Tech Fax 
Document 224 or Catalog P-1041 . 

For More Information Write In No. 671 


For More Information Write In No. 674 


For instant access to technical 


information 24 hours a day... every 
day, call our Tech Fax number 



Enclosed UniModule® 


WARNER ELECTRIC 9 


449 Gardner Street, South Beloit, IL 


Warner Electric’s new Enclosed Uni- 
Module (EUM) packages the hard-working 
components from the UM in a new 
modem enclosure. This rugged enclosure 
keeps the wear particles in and 
contaminants out and provides 
dependable, quiet clutch/brake indexing. 
Available in 5 sizes 16-95 Ib.ft., 

2 configurations, and 3 voltages. The 

washdown units use stainless steel 

shafting, USDA approved coating and 

many special sealing features. Request 

Tech Fax Document 205 or Catalog 

P-1040. p or More Information Write In No. 671 




Tension Control Systems 

Warner Electric’s new 48 page catalog of 
tension control systems features new 
clutches for tension wind-up, with 
continuous slip capacity in excess of 8 
thermal HP as well as an improved and 
expanded line of modular tension brakes 
designed for better performance and 
longer life. Request Tech Fax 
Document 250 or Catalog P-771. 

For More Information Write In No. 672 


Formsprag Overrunning 
Clutches 

Formsprag overrunning clutches deliver 
thoroughly proven, dependable power 
transmission. Instantaneous action, no 
backlash. Infinitely changing wear points. 
More torque, less space. Full sprag com- 
plement. Overrunning clutches handle 
torque loads up to 700,000 Ib.ft, (949200 
Nm). Request Tech Fax Document 367 or 
Catalog P-956. 


Formsprag® Stieber 
Overrunning Clutches 

Instantaneous response, ideal for 
backstopping, overrunning and indexing 
applications. Ball bearing support models. 
Extra narrow widths for space limited 
applications. Torque ratings to 200,000 
Ib.ft. Request Tech Fax Document 293 or 
Catalog P-935. 

For More Information Write In No. 676 
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The new HP VISUALIZE 
workstation with 
PA-8000 performance . 

The longer you have to wait 
for your workstation , the longer 
it takes to get your product to 
market. But with our new line 
of UP Visualize uxnkstations , 
you can have blindingly fast 
access to information as you 
visually navigate through 
data , no matter' where it tesides 
in your organization. These 
workstations let you and your 
colleagues ux/rk simultaneously 
in real time from different 
locations. In fact , seamlessly 
and quickly connecting people , 
processes and information 
across your virtual enter- 
prise is the hallmark of our 
HP Visualize workstation 
line . So why wait? Visit us at 
wnmv.hp.com/gohvoikstations. 
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wavelength » 33 cm). The experimental 
value for the spatial decay of the evanes- 
cent waves at the tip of the probe was 
between 100 and 150 pm — about 
1/2,000 x the vacuum wavelength. The 
probe was used to map the microwave 
conductivity of metallic lines on glass and 


printed-circuit boards, and to investigate 
variations in conductivity across a 5-cm- 
diameter n-doped silicon wafer. As 
shown in Figure 2, scanning with the 
probe revealed via holes in the printed- 
circuit board that were covered with sol- 
der and were not detectable otherwise. 


This work was done by Massood 
Tabib-Azar, Neil S. Shoemaker, and 
Stephen Harris of Case Western Resen/e 
University for Lewis Research Center 

For further information, write in 2 on the 
TSP Request Card. LEW-15488 


Incorporating a UART Into an EPLD 

Insight into the functions of a digital system can be gained without using additional circuitry. 
NASA's Jet Propulsion Laboratory, Pasadena, California 


A universal asynchronous receiver/ 
transmitter (UART) can be incorporated 
into an erasable programmable logic 
device (EPLD) to provide diagnostic ac- 


cess to internal subsystems, compo- 
nents, and functions of a digital elec- 
tronic system in which the EPLD is 
installed. Typically, the larger the system, 


the greater the fraction of EPLD circuitry 
that is not used. The UART is imple- 
mented within this otherwise unused 
part of the EPLD. In a prototype system 
based partly on this concept, the UART 
comprises 48 flip-flops — about 7 per- 
cent of the particular EPLD used. 

A UART of this type provides an RS- 
232 port between the system to be 
diagnosed and the outside world, there- 
by serving as the electronic analogue of 
a window into the system for diagnosis 
of hardware and software. It gives 
access to registers, memory locations, 
statuses of processors or programs, 
intermediate process results, and diag- 
nostic programs, for example. 

The prototype UART was implement- 
ed by use of a commercial EPLD devel- 
opment system that includes a 
schematic editor, compiler, and simula- 
tor, which make it possible to adapt the 
details of the UART to the requirements 
of the system to be diagnosed. The par- 
ticular design with 48 flip-flops was cho- 
sen because it provides for the highest 
possible baud rate (9,600 in this case) 
and minimum interaction with the 
processor of the system to be diag- 
nosed. The receiver and transmitter sec- 
tions each contain a 3- or 4-bit shift 
counter, an 8-bit shift register, an 8-bit 
holding register, a parity generator and 
checker, an interrupt-flag flip-flop, and a 
3-bit state machine. 

The operation of the UART is syn- 
chronized by use of a clock signal with a 
frequency of three times the baud rate 
(see figure). Between characters of a 
received signal, the UART looks for a 
“start" bit at each leading edge of each 
clock pulse. When it finds a “start" bit, it 
looks again for the same “start" bit at the 
leading edge of the next clock pulse. If 
the “start" bit is not found again, the 
character-input process is aborted and 
the circuit goes back to looking for the 
first instance of a “start" bit. If the same 
“start bit” is detected on the leading 
edges of two adjacent clock pulses, the 
circuit starts shifting the character bits 



Sampling Occurs During the Middle Third of each bit. This timing scheme accommodates 
a 3-percent error in the baud rate error — a tolerance that is ample for crystal-controlled 
clocks. 


Invention Machine 1 ' Lab ” 
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Two ways to fit a 100 MHz 
benchtop sco pe in vour hand. 



Bigger hands. 



TekScopeT 




Got huge hands? Then you can probably lug a benchtop scope around the field. For the rest 
of us, there’s TekScope’," the first hand-held with true 100 MHz bandwidth and 500MS/s 
sample rate on both channels. It’s got the familiar Tek interface, a bright, backlit display and 
is priced at just S2195 MSRP. Call 1-800-479-4490, action 
code 701, or visit our Web site at http://www.tek.com. Tektronix 


Inc Ail 


reserved Tefclrork* ts a 


trademark and 


ts a trademark of Tektronu. 



Sammi 

The GUI Tool that does it all! 



For More Information Write In No. 408 


in, sampling at the leading edge of every 
third clock pulse. This timing scheme 
places the input sampling shift clock in 
the center third of each bit. 

For transmission, every third leading 
edge of the clock signal is used to shift 
data out. When the transmitter is idle, an 


A circuit (see figure) containing seven 
components has been designed to 
sense a power-supply output (to other 
circuitry) and detect a reversed-polarity 
condition. The circuit consists of a com- 
plementary metal oxide semiconductor 
(CMOS) decoder (CD4555B), which 
monitors the output of an external 
power supply for proper polarity. If the 
power-supply polarity is incorrect, the 
CD4555B detects that condition and 
triggers a 2N5060 silicon-controlled 
rectifier (SCR) (Q,). After triggering, the 
SCR supplies current to a relay (K^ 
which upon activation, changes the ex- 
ternal power-supply connections (to the 
external circuitry) to the correct polarity 
and illuminates a light-emitting diode 
(LED) to provide a visual warning of the 
polarity-reversal condition. After the re- 
versed-polarity condition is remedied, 
pressing the contact switch (SO mo- 


output sequence can begin on any lead- 
ing edge of the clock signal. 

This work was done by Steven W. Cole 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 16 on the TSP Request Card. 
NPO-19326 


mentarily will reset the circuit to its 
original state. 

In its present configuration, the circuit 
can accommodate standard positive 
power supplies with dc voltages of +5, 
-hi 0, +12, and +15 V. The decoder was 
designed to operate at these different 
voltages. With some modifications, the 
circuit can monitor and correct anom- 
alous power-supply outputs from +3 V, 
+28 V, negative-polarity power sup- 
plies, or voltages that are to either too 
high or too low. 

This work was done by Timothy E. 
Roth of Lockheed Engineering and 
Sciences Co. for Johnson Space 
Center. To obtain a copy of the report, 
"Circuit Provides Protection From 
Incorrect Power Supply Connections 
write in 83 on the TSP Request Card. 
MSC-22363 


♦v 



This Circuit can be utilized in any application requiring protection from incorrect power-sup- 
ply connections. The circuit can also be used where the polarity of supply or signal voltages 
(or currents) need to be reversed as may be the case in some instrumentation possessing 
thermoelectric heating/cooling devices, such as temperature-controlled quartz-crystal 
microbalances (TQCM). 
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Circuit Protects Against Reversed 
Power-Supply Polarity 

When polarity is reversed, this circuit switches 
to correct polarity and gives a visual warning. 

Lyndon B. Johnson Space Center, Houston, Texas 








Capacitance Test for Solar Cells 

This test is more sensitive than a dark forward IV test. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


A simple capacitance test can be 
performed to detect cracked or other- 
wise seriously damaged photovoltaic 
cells in solar arrays. Although this test 
does not yield detailed information of 
the type provided by full current and 
voltage performance measurements 
in a laboratory solar simulator, it is 
nevertheless useful for quick field 
inspections. Unlike a full performance 
test, this capacitance test does not 
require illumination or dc biasing of 
solar cells. Moreover, this capaci- 
tance test is relatively insensitive to 
variations in temperature. 

This capacitance test is needed 
because a full performance test is usu- 
ally difficult or impossible to perform 
once the array is in the field or mount- 
ed on a spacecraft. A full performance 
test should be done immediately after 
fabrication of a solar array. The capaci- 
tance test should also be done along 
with the full performance test to gener- 
ate capacitance data for comparison 
with data from any subsequent capac- 
itance test to determine whether any 
capacitances have changed. 

In this capacitance test, a stable, 
precise resistance/capacitance/induc- 
tance (RCL) meter is used to measure 
the capacitance of each series string in 
a solar photovoltaic array, without illu- 
mination or dc bias. The capacitance 
that is measured is the series combina- 
tion of the junction capacitances of all 
the cells in the string. The temperature 
coefficient of capacitance for a gallium 
arsenide cell is 5 x 10 -4 °C -1 while the 
temperature coefficient of the same cell 
in a dark forward IV test is 2.2 x 10 -3 
°C“\ The dark-forward-IV-test sensitivi- 
ty to a 25-percent area loss in one cell 
of a 40-cell string is 0.02 percent 
change, while the capacitance-test 
sensitivity is 0.03 percent change. 
Thus, the capacitance test is more tem- 
perature-stable and much more sensi- 
tive than the dark forward IV test. If a 
cell is cracked or a portion of it has bro- 
ken away, then the capacitance of the 
cell is correspondingly reduced, and 
this reduction manifests itself in a 
reduction of the capacitance of the 
series string. 

Thus, by comparing the present capac- 
itance reading (with temperature cor- 
rection if necessary) with the initial 
capacitance reading that was taken 
along with the full performance test 


when the cells were new, it should be 
possible to determine whether a cell in 
the string has been damaged. For 
example, if a string contains 40 cells of 
nominally identical capacitance and 
about one quarter of one cell has bro- 
ken away, then the series string capac- 
itance decreases by a little less than 1 
percent. A decrease of this magnitude 


can be determined from the reading of 
the RCL meter. 

This work was done by Robert L 
Mueller, Matthew T. Wallace , and Dale 
R. Burger of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information, write in 64 on the TSP 
Request Card NPO- 19624 


"The Case of Indium Intrigue” 



One doesn’t need to be the world s greatest sleuth to uncover the reasons why 
indium products from Arconium are the answ er to many of today’s disparate R&D 
problems. 

This highly malleable, low melting point (156.7°Q metal provides numerous 
industries with the joining, coating, sealing, conducting, light filtering, plating and 
soldering solutions they ’ve come to depend on. 

Whether your application requires indium based alloys, chemicals, oxides or 
salts, Arconium has the resources to fit your unique manufacturing requirements. 

Need more information? Then why not do a little detective work yourself and 
call us today ! 



Your Indium Resource 

50 Sims Avenue • Providence, Rl, USA 02909 • T: 800/343-0282 • 401/456-0800 • F: 401/421-2419 
Witmetaal Belgium N.V. • Molenberglei, 32 • B-2627 Schelle • Belgium 
Tel: 32-3-880-8745 • F: 32-3-880-8759 

Alpha Metals Limited • 1/F Block A • 21 Tung Yuen Street • Yau Tong Bay • Kowloon, Hong Kong 
T: 852-347-71 1 2 • F: 852-347-5301 


NASA Tech Briefs, July 1 996 


For More Information Write In No. 409 


47 



Cueing Lights for Maneuvering Helicopters 
at Low Altitudes 

Bright spots that provide guidance are projected on featureless terrain. 
Ames Research Center, Moffett Field, California 


Systems of cueing lights have been 
invented to facilitate maneuvering of 
helicopters at low altitudes. These sys- 
tems can be particularly helpful for land- 
ing on or flying low over featureless ter- 
rain (e.g., desert) or over water under 
conditions of poor visibility. The cueing 
lights project beams onto the ground to 
generate patterns of bright spots. These 
patterns suggest corrective maneuvers 
and give qualitative indications of alti- 
tude and ground slope. 

Figure 1 illustrates a helicopter 
equipped with a system of seven cueing 
lights. These lights are mounted in two 
groups at plane A: an upper group of 
three and a lower group of four. These 
sources of light can be of any conve- 
nient type that emit bright, narrow 
beams; for example, they can be com- 
mercially available laser aiming lights. 

Three of the lights (one in the upper 
group and two in the lower group) are 
aimed so that when the helicopter is at a 
nominal altitude, H, in level flight above 
flat, level ground, three spots of light 
are projected on the ground at plane B: 
one spot straight ahead, one slightly to 
the right, and one slightly to the left. Typ- 
ically, H is chosen to be about 30 m and 
plane B is chosen to be about 280 m 
ahead of plane A. Another three of the 
lights (again, one in the upper group 
and two in the lower group) are aimed 
to produce a similar pattern of bright 
spots on the ground under the same 
conditions, except that this pattern is 
formed at plane C, which is typically 
chosen to lie about 125 m ahead of 
plane A. The remaining light in the upper 
group is aimed straight ahead and 
slightly downward (typically, at a down- 
ward angle of about 1°) to illuminate 
obstacles that may suddenly come into 
view ahead. 

The mounting and aiming geometry 
of the cueing lights causes the patterns 
of spots projected on the ground to 
deviate from the two nominal straight- 
line patterns depending on the altitude 
of the helicopter and the slope of the 
ground. Figure 2 illustrates some typi- 
cal cases: 

1 . When the helicopter is above the nom- 
inal altitude, the right and left spots in 
each group of three are projected 
ahead of the middle spot, forming two 
three-cornered patterns suggestive of 
arrowheads that point downward and 


thus indicate to the pilot that to return 
to the nominal altitude, it would be 
necessary to descend. 

2. Similarly, when the helicopter is below 
the nominal altitude, right and left 
spots in each group are projected 


behind the middle spot, forming simi- 
lar arrowheadlike patterns that indi- 
cate the need to ascend to the nomi- 
nal altitude. 

3. When the helicopter is at the nominal 
altitude but the ground ahead of plane 



b c A 



Figure 1. Cueing Lights Mounted on a Helicopter project narrow beams of light on the 
ground to form bright spots that guide the pilot in low-altitude maneuvers. (Two of the beams 
are shown unrealistically passing through the cockpit and fuselage for the sake of simplicity, 
but in practice, the cueing lights are mounted on the sides, so that this does not occur.) 
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Figure 2. The Spots of Light as Seen by the Pilot are formed in patterns that indicate both 
the altitude of the helicopter above the local terrain and the slope of the terrain ahead. 


48 


NASA Tech Briefs, July 1 996 


Solid Modeling 
Clear and Simple 


Free 

Test Drive! 
Free 

Trial Software! 




Get your hands on Solid edge™! 

Intergraph Software Solutions invites you 
to test drive Solid edge and see how 
easy solid modeling can be. With leading- 
edge mechanical design technology, 
Solid edge sets a new standard for 
ease of use and ease of learning. A clear, 
clean, and intuitive user interface removes 
the command clutter and complexity of 
traditional CAD to accelerate learning and 
boost your design productivity. 


Microsoft* Designed for 



OFFICE Microsoft * 
Compatible Windows 95 


See how easy 
solid modeling can be 
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Solid edge. 


Get a free copy of Solid edge! 
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The free test drive: 

• Ail introduction to leading-edge 
mechanical CAD technology 
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Solid edge 

• A walkthrough introduction to 
multimedia tutorials 
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The free trial software: 

• A fully functional CD-ROM copy of Solid edge 
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difficult-to-learn or difficult-to-use 
interfaces ...” 
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C slopes downward, the rear three 
spots of light remain in a straight line, 
while the front three spots of light go 
into the downward-pointing arrowhead 
pattern, indicating that it will soon be 
necessary to descend to maintain the 
nominal altitude above the ground. 

4. When the helicopter is at the nominal 
altitude but the ground ahead of plane 


C slopes upward, the obstacle spot 
comes into view and the front group of 
three spots goes into an upward- 
pointing arrowhead pattern, indicating 
the need to ascend to maintain the 
nominal altitude above the ground and 
to avoid striking the slope ahead. 

This work was done by Mary K. Kaiser 
and Walter J. Johnson of Ames Re- 


search Center. For further information, 
write in 5 on the TSP Request Card. 

This invention has been patented by 
NASA (U.S. Patent No. 5,315,296). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial de- 
velopment should be addressed to the 
Patent Counsel, Ames Research Center; 
(415) 604-5104. Refer to ARC-11982. 


Current-Memory Cell With Reduction 
of Switch Feedthrough 

Switch feedthrough is reduced by use of error feedback. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


An improved current-memory cell 
includes error-feedback circuitry that 
suppresses switch feedthrough, which 
is a spurious component of output that 
arises from a switching signal used in 
sampling the current to be memorized. 
The improved current-memory cell is 
capable of memorizing a current as low 
as 10 nA with an error of less than 0.1 
percent. The memorization time is less 
than 50 ps. The error-feedback part of 
the cell consumes negligible power and 
can be laid out in a relatively small area. 
Current-memory cells like this one 
could enhance the performances of 
focal-plane arrays of infrared detectors 
that include focal-plane readout elec- 
tronic circuits and must operate under 
low-power, high-background-signal 
conditions; more specifically, an accu- 
rate current-memory cell like this one 
could be incorporated into the readout 
circuitry of each pixel for use in esti- 
mating and then subtracting the back- 
ground current. 

A current-memory cell is essentially a 
sample-and-hold circuit that indirectly 
samples the current flowing through a 
metal oxide/semiconductor field-effect 
transistor (MOSFET). The cell operates 
in a cycle that includes a sample-and- 
hold phase and a readout phase. During 
the sample-and-hold phase, the gate- 
to-source voltage of the MOSFET is 
stored in a capacitor while the current to 
be memorized is flowing. During read- 
out, the stored gate-to-source voltage is 
applied to the MOSFET to drive a read- 
out current that resembles the current 
to be memorized. 

Because the same MOSFET is used 
to both record and read out the sample 
of current, unit-to-unit variations in the 
parameters of different MOSFETs con- 
tribute only slightly (typically fractions 
of < 10* 4 ) to the difference between 
the memorized and readout currents. 


However, switch feedthrough can con- 
tribute substantial error. Switch feed- 
through results from injection of charge 
into the storage node when a MOSFET 
switch (containing a MOSFET separate 
from the current-memorizing MOSFET 
described above) is shut off. The com- 
ponent of error attributable to switch 
feedthrough increases with decreasing 
current to be memorized, reaching its 
maximum (as high as 25 percent) when 
the memory cell is biased in weak inver- 
sion; this severely limits the utility of the 
cell in low-power applications. 

The improved current-memory cell 
(see figure) includes current-memorizing 
MOSFET Mme™, associated voltage-stor- 
age capacitor C s , and switching MOS- 
FET M^. The cell also includes a feed- 
back network that contains n-channel 
MOSFET current mirrors (M 1( M 2 ) and 
p-channel MOSFET current mirrors (M 3 , 


M 4 ) respectively, MOSFET feedback ac- 
tivation switch M^, and MOSFET feed- 
back control switch M off . 

After the current is initially memorized 
in Mme™, is pulsed low, causing 
feedthrough to the storage node. M w is 
an n-channel MOSFET, so that the read- 
out current in M^ following the switch 
feedthrough exceeds the current to be 
memorized. Shortly after goes low, 
the feedback network is activated by 
pulsing the gate of M** low. As a result, 
the error current / e (defined as the differ- 
ence between the drain current of Mmem 
and the current to be memorized) flows 
through M, and is mirrored by the (M 1t 
M 2 ) and (M 3 , M 4 ) pairs. The width-to- 
length ratios of the current-mirror 
MOSFETS are chosen so that only a 
fraction, a, of i e flows through the out- 
put transistor (M 4 ) of the composite 
current mirror. 



The Improved Current-Memory Cell includes error-feedback circuitry that suppresses 
switch feedthrough. 
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MOSFET M 4 is directly connected to 
C s , completing the feedback loop. Once 
the feedback network is activated, the 
drain current of M 4 is integrated in C SI 
causing a change in the gate voltage of 
Mmem. This change is in the direction to 
reduce the current flowing in M^, caus- 


ing / e to diminish. This negative-feedback 
process continues until / e goes to zero. 
Ideally, the current stops flowing in M 4 
once the error reaches zero. In practice, 
M off is pulsed low to restrict the amount 
of residual tail current in M 4 once the 
error is below a given accuracy limit. 


This work was done by Bedabrata 
Pain and Eric R. Fossum of Caltech for 

NASA’s Jet Propulsion Laboratory. 

For further information, write in 50 on 
the TSP Request Card. NPO- 19274 


Magnetic Antennas Using Metallic Glass 

Solid metallic-glass cores offer advantages over ferrite cores. 
Goddard Space Flight Center, Greenbelt, Maryland 


Magnetic antennas (search coils) can 
be made with hollow metallic-glass 
cores instead of the traditional ferrite 
cores. Magnetic antennas are typically 
used in measuring natural magnetic 
fields that alternate or fluctuate at fre- 
quencies in the approximate range of 
10 Hz to 500 kHz. The core of a mag- 
netic antenna serves as a loading 
device, increasing the output of the 
antenna by concentrating more of the 
ambient magnetic flux into an induction 
coil that constitutes the transducer ele- 
ment of the antenna. 

Figure 1 illustrates a magnetic anten- 
na with a metallic-glass loading device. 
Typically, the induction coil consists of 
2,000 turns of wire wound in a circum- 
ferential coil-form groove with an axial 
length 0.4 in. (1 .0 cm) and a diameter of 
0.875 in. (2.2 cm). The coil form is 
made of a dielectric material. The side 
and parts of the ends of the coil can be 
covered with metal foil or other suitable 
electrically conductive material to sup- 
press electric fields that could con- 
tribute spurious components to the 
output of the coil. 

Components of a buffer amplifier are 
conveniently mounted on the coil form. 
The buffer amplifier isolates the coil 
from the external signal-processing cir- 
cuitry; this isolation is necessary 
because the real and imaginary imped- 
ance associated with the external cir- 
cuit can undesirably alter the frequency 
response of the antenna. 

The loading device protrudes axially 
from both ends of the coil form and is 
typically at least 6 in. (15.2 cm) long, 
with a diameter of 0.5 in. (1 .3 cm). This 
antenna is sensitive to the component 
of the magnetic field along the axis of 
the coil and loading device; for com- 
plete characterization of the three- 
dimensional magnetic field, three mag- 
netic antennas like this one must be 
mounted orthogonally to each other in 
an assembly. 

In comparison with ferrite cores that 
offer comparable performance, hollow 
metallic-glass cores weigh only about 


7 percent as much. Moreover, hollow 
metallic-glass cores are easier to fabri- 
cate and more likely to withstand 
rough handling in use: Ferrite cores are 
brittle, whereas hollow metallic glass is 
supplied in flexible sheets. A hollow 
metallic-glass core can be fabricated 


by simply wrapping a sheet of metallic 
glass around a lightweight dielectric 
(e.g., plastic or wood) rod, then fas- 
tening the sheet in place with an adhe- 
sive. The structural integrity of such a 
loading device is limited only by the 
integrity of the adhesive bond. 



Figure 1 . A Cylindrical Layer of Metallic Glass made by winding a sheet of metallic glass on 
a lightweight dielectric rod serves as the loading device in this magnetic antenna. The princi- 
pal advantages of such a loading device over a ferrite core are lighter weight and greater 
ruggedness. 
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Advertisement 


The figure of merit for the perfor- 
mance of a magnetic antenna is called 
the “effective height" and is defined as 
the length of the short electric-dipole 
antenna that would produce the same 
output voltage. The effective height 
depends on the frequency, the effective 
magnetic permeability of the loading 
device, the size of the wire in the coil, 
the number of turns, and the dimen- 
sions of the coil. To the degree to which 
these parameters bear upon the induc- 
tance, capacitance, and resistance of 
the coil, they affect the resonance para- 
meters and frequency response of the 
antenna. Figure 2 shows the effective 
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Frequency, kHz 


Figure 2. The Effective Heights of Two 
Magnetic Antennas were determined as 
functions of frequency. 

height of two representative magnetic 
antennas as functions of frequency, the 
only difference being that one antenna 
was loaded with a ferrite core, the other 
with a hollow metallic-glass core. In this 
example, the ferrite-loaded antenna is 
more sensitive at frequencies of about 
10 to 20 kHz, whereas the metallic- 
glass-loaded antenna is more sensitive 
at frequencies above 30 kHz. 

This work was done by William M. 
Farrell, Michael D. Desch, and Jeffrey G. 
Houser of Goddard Space Flight 
Center. For further information, write in 
15 on the TSP Request Card. 

This invention is owned by NASA, and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Goddard Space Flight 
Center; (301) 286-7351. Refer to GSC- 
13612. 
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High-Speed IEEE 4 88 Extenders 
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Interfaces 

The Smart Choice 


A pair of Extender488/HS n< units can 
stretch the 20-meter limit of the IEEE 
488 bus to 1000 meters while maintain- 
ing high-speed operation. The extenders 
operate transparently to the system and 
require no changes to software. The 
units can transfer data at up to 840 
Kbytes/sec, depending on cable length. 
The slim 19" products are easily rack- 
mounted. $1295 per unit. 

IOtech, Inc. (216) 439-4091. Write in No. 412 


Multi-Channel IEEE 488 A/D 



The ADC488™ provides IEEE 488 
systems with 16 channels of analog input. 
The unit’s 16-bit, 100-kHz A/D converter 
can acquire up to 8 Mbytes of data into its 
internal memory or can send data directly 
to the IEEE 488 controller for storage in 
computer memory. The unit is housed in 
a low-profile package that consumes very 
little rack space, making it ideal for sys- 
tem applications. LabVIEW® driver 
included. From $2195. 

IOtech, Inc. (216) 439-409 l.wm« in No. 413 




DASYLab™ is a Windows-based, icon-dri- 
ven data acquisition software package that 
provides effortless analysis, graphing, 
importing, configuration, user-interface, and 
operator-interface capabilities. It supports 
IOtech’s data acquisition systems for PCM- 
CIA, parallel port, ISA-bus, IEEE 488, and 
RS-232/422 connection. From $495. 

IOtech, Inc, (216) 439-4091. Write in No. 414 


Data Acquisition Software 



IOtech has been the smart choice for IEEE 
488 interfaces for over a decade. Now 
our new IOT7210 “ ASIC brings you high- 
er performance with guaranteed long- 
term availability*. Software drivers for all 
popular languages under Windows^, 
Windows NT”, Windows 3.1"', and DOS w 
are supplied. What's more, we provide 
FREE applications support via telephone, 
BBS, and the World Wide Web for as long 
as you own your IOtech product. 



PC/IEEE 488 Hardware for: 

• PC/AT (ISA) bus • PCMCIA ' 

• parallel port • serial port 

• PCI (coming soon) • PC/104 " 

PC/IEEE 488 Software for: 

• Visual Basic* • Quick Basic ” 

• C’ w • Pascal 

• LabVIEW 5 ' 

Workstation IEEE 488 Solutions for: 

• Sun® — SBUS & SCSI 

• DEC™— ISA bus & SCSI 

• HP™— SCSI 

• The device currently used by most IEEE 488 suppliers 
is being phased out; in contrast, lOtech’s custom 
ASIC guarantees you long-term availability. 


Call for your free 
IOtech catalog 




the \mart approach to imtrumentotfon 


25971 Cannon Rd. a Cleveland, Ohio 44146 
Phone:216-439-4091 a Fax: 216-439-4093 
E-mail: sales@iotech.com a WWW: http://www.iotech.com 
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Electronic Systems 


Adaptive Speech-Recognition Unit 

Designed flexibility provides for use by different speakers in a variety of applications. 
Lyndon B. Johnson Space Center, Houston, Texas 


A rugged, personal-computer-based 
speech-recognition unit has been de- 
veloped for use in voice control of non- 
critical spacecraft or terrestrial equip- 
ment. Older rugged speech-recognition 
units (e.g., those for military applica- 
tions) are rigid with respect to modes of 
operation and are speaker-dependent 
and vulnerable to malfunction upon 
changes in vocal characteristics. In con- 
trast, this unit is designed to function 
with some flexibility and adaptability; it 
can be reconfigured more easily by 
updating its software while remaining 
online, and adapts itself more readily to 
the voices of different speakers as well 
as to changes in the voice of each 
speaker. The ruggedness of the unit is 
made possible, in part, by a mechanical 
design that incorporates an innovative 
packaging scheme for restraining stan- 
dard PC-AT (or equivalent) circuit 
boards to withstand the severe acceler- 
ations encountered in spacecraft and 
military environments. 

The operation of the unit is best 
described by reference to the original 
application, in which it is used to control 
the closed-circuit television (CCTV) sys- 
tem aboard the space shuttle (see fig- 
ure). The unit is installed in a voice-com- 
mand system (VCS) chassis that is 
panel-mounted in the aft flight deck of 
the space shuttle. The unit includes 
seven circuit boards, a passive PC-AT 
(or equivalent) backplane where the 
boards plug in, and a metal enclosure 
that houses the circuit boards, protects 
against electromagnetic interference, 
incorporates a cooling vent for forced 
air, and contains a circuit-board-restrain- 
ing bracket. The seven circuit boards are 
(1) a commercial PC-AT (or equivalent) 
processor board that controls the overall 
unit, (2) a commercial speaker-indepen- 
dent voice-recognition board that deter- 
mines which word in the command 
vocabulary was spoken, (3) a CC7V- 
specific interface board that sends digi- 
tal signals to a VCS-to-CCTV interface 
board under the control of the PC-AT (or 
equivalent) processor, (4) an input/out- 
put board that acts as an interface to 


lights and switches on the front panel of 
the VCS chassis and to send discrete 
signals to the CCTV system, (5) an ana- 
log circuit board that acts as an inter- 
face with the microphone and ear- 
phones, (6) a memory circuit board that 
records raw voice samples, and (7) a 
power-supply board. 

The user simply issues verbal com- 
mands and the unit responds by send- 
ing the appropriate discrete commands 
to the system under control. The unit 
provides visible and audible feedback to 
the user through a 32-character alpha- 
numerical display and earphones, re- 
spectively. The unit operates in four 
modes: acquisition of voice prints for 


creating the application vocabulary, 
recognition of speech in real time 
including confidence check (to verify 
how well the system will recognize a 
user prior to entering an application) 
and adaptation of vocabulary, down- 
loading and uploading of software, and 
creation of audio messages for feed- 
back to the user. 

The design of the unit provides a 
macro-command capability, such that 
the recognition of one word by the unit 
can trigger a series of discrete com- 
mands. A macro can, for example, be 
used to create predefined camera and 
monitor scenes. The design implements 


speaker-independent voice-recognition 
techniques. One of these techniques 
includes asking the user for clarification 
in interpreting questionable spoken 
command words. Thus, voice-print tem- 
plates are updated in real time as the 
user’s voice changes over time. Con- 
fidence check allows the user to step 
through the entire vocabulary for initial 
adaptation of vocabulary should the 
user have difficulty with certain words. 
Other features include voice-amplitude 
calibration and compensation for back- 
ground noise, which help to optimize 
recognition of spoken words when the 
position of the microphone or the level of 
background noise changes. 


This work was done by George A. 
Salazar and Dena Haynes of Johnson 
Space Center and Hector DeLeon, Eric 
Kuehnel, and Marc Sommers of 
Lockheed Engineering and Sciences 
Co. For further information, write in 74 
on the TSP Request Card. 

This invention is owned by NASA, and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to 
the Patent Counsel, Johnson Space 
Center; (713) 483-4871. Refer to MSC- 
22532. 



The Adaptive Speech-Recognition Unit is incorporated into a voice-command system that 
controls video cameras, pan/tilt units, and monitors. 
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Electromechanical Servo Packages 
Matched Motors/Controllers plus Feedback 
Electromechanical Actuators, Gearing, and Housings (Rotary & Linear) 

Integrated Electronics and Servo Drives 

Custom Designs for Military, Aerospace, Commercial, Naval, Medical, and Nuclear 


Kollmorgen motion control systems. 

For matched components, optimum performance 
and the ultimate in system reliability. 

K ollmorgen Motion Technologies Group is a global leader in precise motion control 
systems for high reliability applications in the Military, Aerospace, Commercial, 

Medical, and Subsea industries. Our systems are designed and tested for total compatibility 
and optimum performance. 

Kollmorgen motion control systems incorporate motors, controllers, gearboxes, feedback 
devices, brakes, and special housings to create customized motion control packages for a 
broad range of applications. 

For the ultimate reliability, compatibility, and performance in motion control systems 
look to the industry leader. Kollmorgen Motion Technologies Group. 


KOLLMORGEN 


MotionTechnologies Group 

Inland Motor • PMI • Artus • VMG • Industrial Drives • SMG 


501 First Street, Radford, VA 24141 540.639.9045 Tel/540.731 .4193 Fax 
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ImageGuard™ 

CRT 

Monitor Enclosures 


safeguard monitors from 
image distortions such as 

• Smeared colors 

• Swimming 

• Distortion 

• Rolling 

• Jitter 

ImageGuard Monitor Enclosures 
protect your CRT against magnetic 
interference which may create 
intolerable eye fatigue and opera- 
tor annoyance. 

ImageGuard monitor enclosures 
are furnished complete, ready to 
use. They can be installed in min- 
utes, requiring no equipment 
adjustments. 

For complete information 
(including Specification Guide) 
request our Catalog CM-3 



MAGNETIC SHIELD 

CORPORATION 

Perfection Mica Company 


740 North Thomas Drive 
Bensenville, Illinois 60106-1643 U.S.A. 
FAX 708-766-2813 Phone 708-766-7800 


Electronic System Models HARV 
Nose Strake Actuators 

This system exemplifies a better, faster, cheaper, 
easier way to model all flight-control surfaces. 

Dryden Flight Research Center, Edwards, California 


Researchers at the Dryden Flight 
Research Center have developed a spe- 
cial-purpose digital/analog electronic 
system that simulates, according to 
mathematical models, the responses of 
the forebody strake actuators in the 
NASA F-18 High-Alpha Research Vehi- 
cle (HARV) and produces electrical out- 
puts equivalent to those expected of the 
actuators. [The NASA F-18 High Alpha 
Research Vehicle (HARV) is an airplane 
used to test and demonstrate technolo- 
gy in the high-angle-of-attack flight 
regime. Symbol “a” (alpha) is commonly 


used in aeronautical engineering to 
denote the angle of attack.] The system, 
called the “Strake Actuator Model” 
(SAM), was designed according to the 
airplane and strake-actuator manufac- 
turers’ specifications. 

The SAM (see figure) enables faster 
development and reduces maintenance 
for high-fidelity hardware-in-the-loop 
simulations. The SAM was built to re- 
duce the time and effort necessary for 
development of highly accurate actuator 
models for use in verification and vali- 
dation of systems critical to flight. 



The Strake Actuator Model is a digital/analog electronic system that provides, to re- 
searchers, means to develop and test control laws and flight-control surfaces, and to evalu- 
ate the safety of the flight-control system. 


For More Information Write In No. 410 
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Analog circuits had previously been 
developed to model each system. The 
development of these analog circuits 
entailed the time-consuming build-up of 
system and interface circuits. In contrast, 
the SAM makes it possible to develop 
models in software, most of which is 
reusable. The advent of relatively inex- 
pensive, readily available computer sys- 
tems with external analog interfaces has 
made it possible to reduce development 
and support time. As models change 
and/or greater accuracies are required, 
the necessary changes can be made fair- 
ly simply in software. When working with 
analog models, such changes often ne- 
cessitate rebuilding of entire circuits. 

An interface with the F-18 flight-con- 
trol-computer test console is established 
by connecting the front panel of the SAM 
to the strake-actuator interface box. The 
SAM works well with the F-18 simulator, 
gives accurate output data, and runs at 
a rate of 800 Hz. Both the SAM hard- 
ware [including its chassis, central pro- 
cessing unit (CPU), and input/output cir- 
cuit boards] and the SAM software (in C 
language) are designed to be modular to 
facilitate troubleshooting and modifica- 
tion. Thus, the SAM can easily be adapt- 
ed to modeling of actuators for any or all 
other flight-control surfaces. 

Once the SAM software is started, the 
“SAM STATUS MONITOR” page is dis- 
played on a video screen and the data 
are updated to reflect every change 
made to all inputs and outputs of the 
SAM; this facilitates troubleshooting 
and use. The actuator model includes 
representations of a servo valve, and of 
the CAS (Control Augmentation System) 
and ram positions and voltages in nor- 
mal operational mode or trail-damp 
mode. SAM receives strake commands 
as inputs from the flight-control com- 
puter and hinge moments from the 
simulation, and gives out the CAS and 
ram positions, voltages, and ram veloc- 
ity to the flight-control computer and to 
the simulation. 

For the purpose of verification that 
the system is initially operating properly, 
the overrun count is the main indicator 
for software malfunction. Light-emitting 
diodes for detection of failures are 
located on the front panel of a cable 
converter box. 

This work was done by Eddie Zavala, 
Gary Kellogg, Travis Aragon, and Linda 
Kelly of Dryden Flight Research 
Center and Lyle Ramey, Anh Bach, and 
Jim Disbrow of Analytical Services & 
Materials, Inc . No further documentation 
is available. DRC-95-36 


Thin, Strong, Lightweight 

Rexible, endless stainless steel belts 
for driving, conveying, timing, positioning. 
Excellent strength-to-weight ratios; 
up to 280,000 psi tensile strength. 

Widths 1mm to 20", 
thicknesses .002" to .030", 
any length from 6" up. 



METAL BELTS 


Precision Positioning 

Virtually nonstretchable belts and two-ended 
drive tapes for indexing, timing, sensing and 
positioning with nearly zero backlash and 
position error. Smaller, simpler, lighter, less 
costly and more accurate than lead screws, 
gear trains, articulated arms, etc. 


Special Advantages 

Metal belts are ideal for automated 
manufacturing: inert, non-absorbent, easily 
cleaned; suitable for corrosive environments or 
clean rooms. Excellent high temp resistance, 
also thermally conductive for heat sealing and 
heat transfer applications. Electrically 
conductive, static-free. 


Designed for You 


Perfoijions for sprocket driving, vact".~ 
conveying, optical sensing. PTFE and other 
coatings fw lubricity or surface protection. Pins 
studs, mounting pads and other attachments for 
special capabilities. Many choices of metals, 
properties puiMff and sprockets. 




1 1 Bowles Road P.O. Bex 468, Agawam, MA 01001-0468 USA 
TEL (413) 786-9922 (800) 528-6262 FAX (41 3) 789-2786 

Metal Belts That Drive Productivity 

I 


NASA Tech Briefs, July 1996 


For More Information Write In No. 416 


55 




Physical Sciences 



The High Heat Flux Facility at Stennis Space Center 

Structures, components, and materials can be tested in flows of various hot gases. 
Stennis Space Center, Mississippi 


NASA has constructed its High Heat 
Flux Facility at Stennis Space Center for 
research on actively heated and/or 
cooled structures, materials, and com- 
ponents subjected to heat fluxes as high 
as 2,500 Btu/ft 2 s (29 MW/m 2 ). The facil- 
ity (see Figure 1) contains an open-air, 
20-ft by 20-ft (6-m by 6-m) covered test 
cell with a blast wall on two sides. The 
facility is supplied with liquid and 
gaseous hydrogen, liquid and gaseous 
nitrogen, liquid and gaseous oxygen, 
gaseous helium, high-pressure industrial 
water for hydraulic use, deionized water, 
and the electrical power necessary for 
test operations. The facility is also capa- 
ble of handling gaseous fluorine. Potable 
water is available for deluge. Additional 
features include a hydrogen-detection 
system and a video system. Natural gas 
is readily available if needed for a partic- 
ular test program. 


The heart of the facility is a unit that 
comprises a gas generator and a peb- 
ble-bed heater (see Figure 2), which is 
housed in a pressure vessel with a wall 4 
in. (10 cm) thick that can withstand a 
pressure of 6,600 psig (46 MPa). The 
pebble bed consists of more than 
640,000 7/16-in. (11 -mm) stainless- 
steel balls resting on a grating near the 
bottom. In preparation for a test, the bed 
is heated by passing hot nitrogen gas 
from 65-kW electric heaters through the 
bed for eight hours. During the test, the 
pressurized gas is passed through the 
preheated bed and then on to the test 
cell. The unit has a dual rating: outlet 
hydrogen at (1) a temperature of 1,300 
°F (978 K) and pressure of 5,000 psi (35 
MPa); or (2) a temperature of 6,000 °F 
(3,589 K) and pressure of 6,600 psi (46 
MPa). The design rate of flow is 5 Ibm/s 
(2.3 kg/s). As the heat stored in the peb- 


bles is used up, the outlet temperature 
decreases, reaching ambient tempera- 
ture in about 150 seconds. 

The facility includes a host-computer- 
based data-acquisition system that 
includes personal computers, a parallel 
disk farm, a front-end low-speed data- 
acquisition subsystem, and a front-end 
high-speed data-acquisition subsystem, 
all protected by uninterruptible power 
supplies. Both front-end data-acquisi- 
tion subsystems are located in a signal- 
conditioning building, which provides 
termination points for facility and test 
article data and control devices. The 
front-end data-acquisition subsystems 
include signal-conditioning equipment 
that provides excitation, filtering, amplifi- 
cation, and digitization for resistance 
temperature devices, thermocouples, 
strain gauges, and other sensors as 
needed. The front-end low-speed data- 



Figure 1 . The High Heat Flux Facility is a versatile system with capability for testing a variety of structures, components, and materials in flows 
of hot gases. 
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■' mT ry MSC/PATRAX defines the concept of the open CAE 
environment. It's boundless. Broad. Deep. Full-featured. Fast. 
IK Extensively integrated. Fully programmable. Andreadv to use. 
^ integrated with MSC/NAST^N and 

si Unique preference tools give analysts 

- the flexibility' to access the solver of their choice, 

using the syntax specific to that code. From small 
companies to large corporations, MSC/PATRAN users create 
customized applications to suit their 
particular needs. Enhancing MSC/PATRAX 's 
advanced functionality is an easy-to-learn, easy-to- 
use, Motif-compliant user interface. Experience the wide-open performance that 
^ _ MSC/PATRAX can deliver to your organization. Call 800-642-7437, ext 2500 
today for our informative brochure. Don't get left behind. 


MacNeal-Schwendler 





acquisition subsystem contains an ana- 
log-to-digital converter with 192 analog 
input channels that operates at a com- 
posite data-sampling rate of 2 x 10 5 sam- 
ples per second. The front-end high- 
speed data-acquisition subsystem con- 
tains an analog-to-digital converter with 
96 analog input channels that operates at 
a composite data-sampling rate of 3 x 1 0 6 
samples per second. This high-speed 
subsystem is expandable to 1 ,024 chan- 
nels at 3 x 10 6 samples per second by 
use of plug-in units. 

Macintosh computers are used for 
low-speed acquisition and manipulation 
of data. The disk farm provides high- 
speed storage for a total of 2 GB of data 
and includes a parity disk for recovery of 
data. The Macintosh workstations dis- 
play real-time data to the operator. 
Communication between the front-end 
data-acquisition subsystems and the 
host computer (which is located in a test- 
control center in another building) is via 
high-speed, noise-free fiber optics. After 
a test, the low- and high-speed data are 
processed by use of two HP720 work- 
stations and five high-speed dedicated 
printers. Quick-look analysis is available, 
typically within 30 minutes after the test, 
while the standard reports are processed 
simultaneously. 


The test-control center houses part of 
the control system as well as the above- 
mentioned host computer of the data- 


acquisition system. The control system 
contains high-performance industrial 
programmable logic controllers (PLCs) 



ing a test; high test temperature can be maintained for times of the order of tens of seconds. 


It’s easy to choose software for math modeling - 
Compare Macsyma 2.1 with the runners up. 


MathTips™ Advisor makes math easier yet. Pick the 
t* 0 * sample problem that is closest to your problem, and 
Macsyma tells you how to solve it. It’s like magic! 

He* DataViewer™ provides data acquisition. Import, 
export, edit, display, fit, interpolate large data sets. 

Independent reviewers say: 

Macsyma is the most powerful and the easiest to use. 

Macsyma is declared the winner among 7 math products. - Win (Germany) 
“Macsyma is the heavy artillery. . . remarkably easy to use." - Spectrum 

“Macsyma is now the leader in the math program market." - PC Magazine 
“No other math software has such satisfying on-line help." - MC Extra (Germany) 
“Macsyma and PDEase have finally freed me from the drudgery of vector 
calculus and solving PDEs.” - Prof. Protap Pramanick, Univ. of Saskatchewan 
“PDEase is a breakthrough on two counts: flexibility and cost." - Spectrum 


Macsyma is tops in the largest test of math software. 1 


Macsyma 419 

Maple V.3 

Mathematica 2.2.3 

108 

90.5 

88 


^est by M Wester Call for reference 

2 Tests by Macsyma Inc. indicate that Macsyma 2.1 scores 122. 


Eighth Vibrational Mode of a Drum Head 
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A vibration mode computed with PDEase is plotted in a notebook 

Macsyma’s companion PDEase gives you finite 
element analysis with no mesh, no fussl 

PDEase solves problems in solids, fluids, heat transfer, reaction diffusic 
electromagnetics, quantum mechanics. Solves nonlinear static and 
dynamic problems and eigen-problems. 

PDEase is friendly. It provides a simple math-like language, 
exceptional adaptive gridding, error analysis. 90 demonstrations. 



Macsyma 


Call 800-macsyma (800-622-7962) for working demos 

Macsyma Inc. 20 Academy Street tel: 617-646-4550 info@macsyma.com PDEase 

Arlington MA 02174 fax: 617-646-3161 http://www.macsyma.com 


Macsyma and PDEase are registered trademarks of Macsyma Inc. MathTips and DataViewer are trademarks of Macsyma Inc. 
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Integrated's line of electromagnetic software, using the 
boundary element method (BEM) performs effortlessly...so you 
can analyze, customize and finalize, quickly and easily. You 
save time and money through: 


immediate productivity 
reduced prototyping costs 


accurate, efficient solutions 
expert technical support 


"Integrated s BEM software provides accurate results 
and improves motor design cycle time without a com- 
plex FEM mesh." 

Mark R. Thomas, R&D Engineering Manager, 

Prestolite Electric Inc. 

We're on the cutting edge of CAE design and analysis, bringing 
you the most advanced electromagnetic software available 
anywhere. Our high powered, user-friendly software enables 
you to optimize your designs with incredible efficiency. 

We provide you with sample problems plus a database of 
solved industry-specific designs. Also, IGES or DXF geometry 
translators and parametric definitions accelerate the synthesis 
of your own solutions. 

"Integrated s software optimizes our high voltage 
accessory and insulator designs...reducing material 
cost and enhancing performance. " 

Tom Bialek, Senior Product Development Engineer, 

Raychem Corporation 

Count on full technical support via phone, fax or e-mail, plus 
you receive regular software enhancements each year. 

Installation time and the "software learning curve" barely form 
a speed bump on the road to doing good work , fast with 
Integrated's software. Call today for a 30-day trial. 


Electromagnetic Applications: 

■ AC/DC motors 

■ switches & sensors 

■ low/high voltage systems 

■ magnetic systems 

■ actuators 

■ cables 

■ other systems 


Solution Capabilities: 

■ electromagnetic fields 

■ torque & force 

■ eddy currents & ohmic losses 

■ skin & proximity effects 

■ R, L, C, 6 & Zo 

■ temperature & heat flow 

■ trajectories 




INTEGRATED 

ENGINEERING SOFTWARE 

Phone: (204) 632-5636 Fax: (204) 633-7780 
e-mail: info@integrated.mb.ca 

For More Information Write In No. 607 




and provides control of the facility, 
pretest setup, run-time displays, auto- 
mated monitoring of the facility, and 
shutdown. The control system provides 
real-time, closed-loop control of the flow 
of coolant in the test article, the operation 
of the gas generator, and valve sched- 
ules. Each loop controller in this system 
can operate with 5-ms update intervals. 

The control system is said to be dis- 
tributed in the sense that the PLCs are at 
several locations throughout the facility 
and communicate over a dedicated, 
high-speed, fiber-optic communication 
network. All signal-conditioning and digi- 


tization are done at the signal-condition- 
ing building. The resultant digitized val- 
ues and indications of status are trans- 
mitted over the fiber-optic network to the 
test-control center as required. 

The interface between technicians and 
equipment is provided by computer 
workstations running operator-interface 
software for displaying system diagrams, 
equipment status, and alarms, and for 
entering commands. These workstations 
communicate with the PLCs via the fiber- 
optic network. Closed-circuit television 
monitors and recorders enable surveil- 
lance of the test cell. Audio communica- 


tions and a fail-safe manual system for 
aborting tests are also provided. An 
automatic control subsystem monitors 
critical test functions and initiates correc- 
tive action or terminates the test as 
needed. Overall, with respect to control, 
the facility is a highly flexible system that 
can be efficiently adapted to either open- 
loop or closed-loop control scenarios 
with minimal hardware changes. 

This work was prepared by Edwin P. 
Russo of the University of New Orleans 
for Stennis Space Center and the 
National Research Council. For further 
information, write in 57 on the TSP 
Request Card. SSC-00033 


Improved Covers 
for Nonvolatile- 
Residue Witness 
Plates 

John F. Kennedy Space 
Center, Florida 

Improved covers for storage and 
transport of nonvolatile-residue witness 
plates have been devised. These covers 
are specially designed to close tightly, in 
spite of size variations in the witness 
plates. These plates are exposed to the 
air at test sites to collect nonvolatile 
residues of suspected contaminants. 
Before the development of these covers, 
it was common practice to cover witness 
plates with food-grade aluminum foil dur- 
ing transportation between the lab and 
the test sites. The disadvantage of this 
practice is that the foil can accidentally 
be mashed or torn during handling, 
which may cause erroneous readings. 
The improved covers are boxlike trays 
with handles. They are made largely of 
stainless-steel sheet 0.030 in. (0.76 mm) 
thick, and incorporate simple spring- 
loaded, press-and-lock mechanisms that 
make them secure and tolerant to varia- 
tions in the sizes of the nominally 1 -ft 
(30.48-cm)-square witness plates. 

This work was done by Paul A. Mogan 
of Kennedy Space Center and 
Christian J. Schwindt and David E. 
Counts of l-NET. For further information, 
write in 12 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Kennedy Space Center; (407) 867-2544. 
Refer to KSC-1 1801. 



Power. 
When you 
need it. 
Whenever 
you need it. 

E^ANS 

P.0. Box 4158, East Providence Rl 02914 
(401 ) 434-5600. Fax (401 ) 434-6908. 


The Evans 
Capattery. 

Very small, 
very powerful, 
very reliable. 

This incredible double-layer capacitor is 
a unique carbon-based device that is 
housed in a welded tantalum package. 

Its patented Permselective valve allows 
it to release C0 2 generated during 
normal operation while inhibiting the 
escape of electrolyte vapors and 
preventing contaminants from entering 
the container. 

A 5.5-volt, 1 F Capattery has a volume 
of 0.5 in. 3 , an 11 -volt, 0.5 F Capattery 
has a volume of less than 1 in. 3 . 

The Capattery has a temperature range 
of -55°C to 85°C. It withstands unlimited 
charge/discharge cycles. 
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KRYTOX Applications: 

VALVES AND ORINGS, PUMP 
SEALS & BEARINGS IN CHEMICAL 
SERVICE, OXYGEN SERVICE 
EQUIPMENT, ELECTRIC MOTOR 
BEARINGS, AND CLEAN ROOM 
ENVIRONMENT. 


CALIFORNIA 
12261 Foothill Blvd. 

Sylmar CAL 91342 
818 896-4714 

ILLINOIS 
6348 Oakton St. 

Morton, Grove ILL 60053 
847 966-2022 

CONNECTICUT 
George Washington Hwy. 
Danbury, CONN.0681 0-7378 
203 743-4447 

CANADA 

514 Carlingview Dr. 

Rexdale (Ontario M9W 5R3 
416 675-3204 


KRYTOX 

High Performance Fluorinated Lubricants 




KRYTOX Fluorinated Lubricants offer: High Temperature Stability 
up to 650 °F. Oxygen Compatibility: safe for oxygen service.Chemical 
inertness. Insoluble in common solvents. Low Outgassing. Non-Flamma- 
bility. Compatibility with plastics, rubber, ceramics and metals. Extended 
Service Life of critical components: reduces downtime and maintenance 
costs. Mil-spec grades. No silicone . 


miller-stephenson 


mail to: 

miller-stephenson 
chemical co.,inc. 

George Washington Hwy. 
Danbury, Conn. 06810-7378 

FOR TECHNICAL 
INFORMATION CALL 
800-992-2424 
( 8-4 Eastern Time) 

IN CANADA 800-3234621 
(8-4 Eastern Time) 


SPECIAL INTRODUCTORY OFFER 

Please attach your business card and/or fill out address below 

ENCLOSED IS $5.00 FOR EACH 1/2 OZ. SAMPLE OF : 

□ KRYTOX OIL □ KRYTOX GREASE 
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Determining Properties of Materials From Impact Flashes 

Spatial and spectral patterns give clues to chemical and physical properties. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A method of determining the 
chemical composition and some of 
the rheological and other physical 
properties of materials involves the 
examination of impact flashes by a 
combination of spectroscopic and 
imaging techniques. The method is 
closely related to spectroscopic and 
imaging methods that have been 
used for many years to determine 
physical conditions and relative 
abundances of chemical elements in 
such fields as astronomy, plasma 
physics, and chemistry. The method 
was conceived for use in remote 
measurement of the compositions 
and physical properties of the sur- 
faces of planets via light emitted by 
impacts of projectiles on those sur- 
faces at speeds of > 1 km/s. On 
Earth, the method might prove use- 
ful in research on materials under 
high stresses at high temperatures, 
with potential applications to indus- 


trial explosive forming processes. 

When a projectile strikes a body at 
high speed, the material in the initial 
contact zone becomes highly com- 
pressed. The rapid high compres- 
sion places this material into a 
shock state, in which some of the 
kinetic energy of the projectile has 
been transformed into strain energy. 
As material begins to expand at the 
free surfaces, the compressive 
stresses created by the impact are 
released by rarefaction stress waves 
that originate at the free surface. 
Some of the energy released in this 
rarefaction process appears as 
heat, which can melt, vaporize, and 
ionize the material and excite the 
electronic states of the atoms and 
ions present. 

The electronic excitation causes 
the atoms and ions to emit radiation 
at their characteristic wavelengths. 
Thus, by use of an appropriately 


designed spectrometer, each chem- 
ical element present can be identi- 
fied by its characteristic emission 
spectrum and the relative abun- 
dances of the elements can be 
determined from the relative intensi- 
ties of the corresponding emission 
spectra. Some aspects of the rheo- 
logical and other physical properties 
can be extracted from temporally 
resolved images of the impact flash 
by use of a high-speed camera. Still 
more information can be extracted 
from images that are resolved not 
only spatially and temporally but 
also spectrally, by use of a high- 
speed imaging spectrometer. 

This work was done by Marc A. 
Adams and Henry M. Harris of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 82 on the TSP Request 
Card. NPO- 19448 
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Near-Infrared Spectral Measurement of Surface Contaminants 

Data from spectral scans are processed by multivariate analysis techniques. 

Marshall Space Flight Center, Alabama 

A method of near-infrared spectral 
quantitative analysis has been devised 
for identifying and measuring trace 
quantities of such contaminants as 
greases, waxes, and tape residues on 
surfaces that are required to be clean in 
preparation for subsequent adhesive 
bonding. In this method, a surface to be 
inspected is scanned by use of a fiber- 
optic probe coupled to an infrared spec- 
trometer; the scanning mechanism and 
spectrometer are controlled by a com- 
puter, which processes the spectral data 
for each increment of position along a 
scan. This method can be used to com- 
plement optically stimulated electron 
emission (OSEE), which is a technique 
for detecting contamination via the pho- 
toelectric effect. In comparison with the 
present method, OSEE is faster but 
gives qualitative indications of changes 
in surfaces and does not indicate 
amounts and types of contaminants. 

The spectrometer operates at near- 
infrared wavelengths; specifically from 1 
to 2.5 pm. This wavelength range con- 
tains harmonics and other spectral fea- 
tures associated with vibrations of con- 


Commercial software packages widely 
used by many research and production 
engineers to analyze large sets of data 
are used. The analysis methods imple- 
mented in these packages are principal- 
component analysis (PCA), principal- 
component regression (PCR) analysis, 
and partial least-squares (PLS) analysis. 
Each method involves the generation of 
a scores matrix that depends on the 
molecular species and a loading matrix 
that depends solely on the intensity rela- 
tionships in the spectra. Principal-com- 
ponent regression analysis and partial 
least-squares analysis also predict val- 
ues from known or hypothetical inputs 
for use in determining the goodness of 
fit of a mathematical model to a set of 
measurements. 

This work was done by Gary L. 
Workman, W. F. Arendale, and C. 
Hughes of the University of Alabama in 
Huntsville and Bob Mattes of Thiokol 
Corp. for Marshall Space Flight 
Center. For further information, write in 
14 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 544- 
0021. Refer to MFS-26342. 


Our Thermal Cut-Offs 
Have Learned To 
Express Themselves. 




Elmwood’s bright new color 
system adds more than 
’ personality to these Thermal 
Cut-Offs (Thermal Links). It adds con- 
venience by improving the speed and 
ease of component identification to our 
broad line of TCO's. And that saves you 
time and money. 

Our wide selection accommodates 
temperatures from 72° to 240° C and 
includes other money-saving customiza- 
tion options such as single or dual fuse 
mounting brackets, special leads or 


bends, and/or tape & reel packaging. All 
Elmwood TCO’s are recognized by world- 
wide approval agencies, including IEC. 

Call today for a free TCO developers 
kit or free samples. And add a little color 
to your overtemperature protection devices. 

Elmwood 
Sensors 

Thermal Sensing and 
Control Technology. . .Worldwide 

ISO 9001 CERTIFIED 



500 Narragansett Park Drive • Pawtucket, Rl 02861-4325, U.S.A. • Tel: 401-727-1300 • Fax: 401-728-5390 


taminant molecules of interest; e.g., 
stretching vibrations of -OH and -CH 
bonds in tape residues. Spectroscopic 
observations in this region thus yield 
data that can be used to distinguish 
among these residues. Although the 
raw spectral data are complicated by 
intricate reflection, absorption, and 
scattering interactions at the inspected 
surface, multivariate analysis makes it 


possible to extract spectral features 
indicative of the contaminant molecular 
species (see figure). 

The software algorithm combines the 
raw spectral scan data into one large 
data matrix of spectral intensities (rows) 
and scans (columns). Multivariate analy- 
sis then reduces the number of variables 
to only the most influential ones that 
contribute to the variance of the data. 



These Spectral Absorbances were extracted from near-infrared spectral measurements of 
residues from four different tapes. The similarity of the spectra indicates chemical similarities, 
likely including similar plasticizers. 
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Introducing the latest generation of the Jandel software family 

Jandel Scientific Software announces a new generation of our product family- including many fast new 32-bit versions for Windows 95, 
NT and 3.1. Now, with OLE 2, you can use a Excel spreadsheet inside SigmaPlot and SigmaStat-or you can directly edit an embedded 
graph within Microsoft Word. Jandel Scientific - the leading family of scientific and engineering software since 1982. 



SCIENTIFIC GRAPHING 
FOR WMDOWS A MAONVOSH 


From nonlinear regressions 
to multiple axes per graph, 
more than 100,000 researchers 
depend on award-winning 
SigmaPlot's flexibility and power 
to analyze and graph their tech- 
nical data the way they need to. 

Write in No. 636 



Gel analysis -spot, lane, molec- 
ular weight, and DNA-on your 
lab or office PC. Works with 
inexpensive hand or desktop 
TWAIN -compatible scanners 
and imaging devices. Quality 
and speed previously available 
only in higher priced systems. 


Write in No. 640 



SigmaStatxir 

ADVISORY STATISTICAL 
SOFTWARE 

Advises on the test to use, 
checks for violations in under- 
lying assumptions, runs the 
test, and explains the results. 
Handles messy data. Like hav- 
ing a professional statistical 
consultant at your fingertips. 

Write in No. 637 



AUTOMATED PEAK SEPARA- 


TION AND INTEGRATION 

Automatically smoothes, 
finds, separates, fits, and ana- 
lyzes up to 100 Spectroscopic, 
Chromatographic, and 
Electrophoretic peaks. 91 built- 
in nonlinear equations. Up to 
15 UDFs. Advanced baseline 
subtraction and much more... 

Write in No. 641 



Easy, accurate and low-cost. 
SigmaScan for manual image 
measurements or SigmaScan 
Pro for automated measure- 
ments, counting, and image 
analysis. 

Write in No. 638 



TableCurve 2D & 3D 

AUTOMATED EQUATION 
DISCOVERY AND CURVE 
FITTING 

Both programs save you weeks 
of trial and error data fitting by 


searching through thousands 
(2D) or millions (3D) of equa- 
tions to find the perfect fit for 
your data. They even output 
test routine code for you! 

Write in No. 642 



SigmaSuite 

INTEGRATED GRAPHING, 
STATISTICS A IMAGE 
MEASUREMENT 


The power of SigmaPlot, 
SigmaStat, and SigmaScan at 
a Suite price! Measure images, 
run statistics, and create graphs 
for seamless data sharing in 
all three products. 

Write in No. 639 



Graph Library 

Clearly and effectively graph 
your data using these easy-to- 
use templates. The author of 
The Visual Display of Quantitative 
Information designed this 
SigmaPlot add-in module. 

Write in No. 643 


Please ask about our consulting and training services 

TO GET IT call 1-800-4-JANDEL ( 1 - 800 - 452 - 6335 ) 

Visit our home page for the latest application briefs at: http://www.jandel.com 
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Measuring Surface Tension and Viscosity of a Levitated Drop 

The frequency and rate of decay of resonant vibrations yield the desired information. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A method of determining the surface 
tension and the viscosity of a liquid is 
based on measurement of the frequency 
and rate of decay of resonant vibrations 
of a spherical drop of the liquid that is 
electrostatically levitated in a vacuum. 
Neither electrostatic levitation of a liquid 
drop nor extraction of physical proper- 
ties from vibrations of a spherical sample 
is new in itself; what is new in the 


method is a particular combination of 
techniques that, taken together, are 
well-suited for characterization of a high- 
purity sample of a molten material (typi- 
cally, metal or a semiconductor). 

Heating the sample while levitating it 
in a vacuum helps to ensure high purity 
of the sample in two ways; it removes 
volatile impurities and it prevents con- 
tamination that would otherwise be 



In today’s environmentally-conscious world, it’s survival of the fittest. Cost- 
effective and environmentally safe hard coat anodizing enhances the basic 
properties of aluminum such as, low density, high dielectric constant, thermal 
conductivity, lubricity, malleability, and ductility with a hardness comparable to 
a C-70 Rockwell after hard coat. Resist the elements of rust and corrosion, 
moisture, heat, cold, friction, and the basic element of surprise! 

It’s a matter of “WHOOOS” product will last. 

Let us anodize your sample part for free. Call, fax or write: 


s m 

It's not how it’s made. It’s how it’s made to last. 


Fort Wayne Anodizing 

Full Anodizing and Impregnation Services 
2535 Wayne Trace • Ft. Wayne, Indiana 46803 • Phone 219-424-1030 • Fax 219-420-4006 

Toll Free 800-347-1030 


caused by contact of the sample with a 
solid crucible. High purity is essential in 
this method because contamination can 
affect the surface tension that one seeks 
to measure. High purity is also essential 
because it is often necessary to mea- 
sure the surface tension and viscosity of 
the sample in an undercooled state. 
Contaminants introduce nucleation sites 
for solidification, making it difficult or 



Figure 1 . An Electrically Charged Sample 

is levitated by applying an electrostatic field. 


impossible to achieve the desired under- 
cooling. Yet another feature of electro- 
static levitation in a vacuum is that it pro- 
vides a quiescent drop; this is advanta- 
geous because the absence of flow 
within the drop helps to ensure accura- 
cy of the measurements. 

Figure 1 illustrates the electrostatic- 
levitation scheme. A sample of mass m 
and bearing electric charge Q is levitat- 
ed in the gravitational field g between 
two horizontal electrodes. The vertical 
distance between the electrodes is L, 
and an electrostatic potential V is 
applied between the electrodes to pro- 
duce a vertical electric field E=V/L. The 
magnitude and polarity of V are adjusted 
so that the upward electrostatic force 
QE equals the weight mg. When the 
value of V for stable levitation has been 
found, one can compute Q = mg/E. 


Axis of 



l 


’ r{0) = r o + r 2 P 2 [ cos(0)] 


Figure 2. The Molten Sample Is Made To 
Vibrate in a mode in which the local deviation 
of the radius of the surface from the constant 
radius of a perfect sphere is proportional to 
the Legendre polynomial P 2 (cos 0). 
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Once the levitated sample has been 
melted into a spherical drop, it is set into 
vibration by modulating the levitating 
electrostatic field. The vibrations of a 
spherical drop of liquid of radius r 0 , sur- 
face tension a, and mass density p are 
understood in the sense that the vibra- 
tional modes can be represented by use 
of the well-known spherical-harmonic 
equations. The frequency of the modula- 
tion is swept until one finds the reso- 
nance frequency, f 2 , at which the drop 


vibrates in a specific known mode; 
namely, one in which it alternates 
between prolate and oblate extremes 
(see Figure 2). Then making use of the 
spherical harmonic for that mode, one 
can compute the surface tension from 
a = (r 0 3 p/8)[(27cf 2 ) 2 + C?/QK 2 r Q *ped, where 
£b is the permittivity of the vacuum. 

Once this resonance has been found, 
the modulation is abruptly terminated 
and the rate of decay of the resonant 
vibrations is measured. The rate of decay 


of a given spherical harmonic and the 
viscosity, rj, are related. For the particular 
spherical harmonic, one can compute rj 
= pr 0 2 / 5 i 2 , where t 2 is the characteristic 
decay time of P 2( cos 0) mode; that is, the 
time it takes for the vibrations to decay to 
1/e of their initial amplitude. 

This work was done by Won-Kyu Rhim 
and Aaron J. Rulison of Caltech for 
NASA’s Jet Propulsion Laboratory 
For further information, write in 54 on 
the TSP Request Card . NPO- 19458 


High-Temperature Promoted-Combustion Test Chamber 

Material specimens are heated and burned in oxygen to assess flammability. 

Lyndon B. Johnson Space Center, Houston, Texas 


The figure illustrates an apparatus for 
heating and burning specimens of 
materials in a fully contained, high-pres- 
sure oxygen atmosphere. The chamber 
is particularly useful for assessing the 
flammabilities of materials that are used 
or are candidates for use in oxygen- 
handling equipment. 

This apparatus is a modified version 
of a prior one described in 

“High-Pressure Promoted-Combustion 
Chamber” (MSC-21470), NASA Tech 
Briefs , Vol. 14, No. 9 (September, 
1990), page 46. The specimen and the 
hardware for holding, heating, and 
igniting it are mounted on a modified 
base plate that fits into the chamber of 
the prior apparatus. 

The specimen-holding hardware pro- 
vides for upward or downward propaga- 
tion of combustion along the specimen 
and for electrical insulation of the speci- 
men from the remaining hardware. The 
specimen can be heated by use of a 
commercial induction heating coil, which 
is connected to an external power sup- 
ply via a feedthrough assembly that pro- 
vides both (a) electrical insulation of the 
coil from the wall of the chamber and (b) 
a seal to retain pressurized oxygen in the 
chamber. A bare-wire thermocouple, 
connected to the outside through anoth- 
er pressure-seal feedthrough provides a 
temperature-feedback signal for control 
of the induction-heating power supply. 

A copper cup located below the 
specimen catches falling, burning 
debris. A quartz tube is placed around 
the specimen, inside the induction coil, 
to protect the coil against burning debris 
from the specimen. A copper centering 
plate under the cup and copper sleeves 
lining the inside vertical surface of the 
chamber wall protect the wall against 
burning debris. 

The specimen is ignited electrically by 
use of an ignitor wire, via electrically 


insulated terminals and feedthroughs. 
When electrically heated, the ignitor wire 
burns and thereby provides ignition 
energy directly to the specimen or, 
optionally, to an ignition promoter. An 
ignition promoter is made from a flam- 
mable metal (usually aluminum, titanium, 
or magnesium) and, if used, provides 
ignition energy to the specimen and 
ensures the propagation of the fire from 


the unheated portion to the heated por- 
tion of the specimen. 

This work was done by Joel Stoltzfus 
of Johnson Space Center and 

Subhasish Sircar, James A. Daniel, and 
Frank Flores of Lockheed Engineering 
and Sciences Co. For further informa- 
tion, write in 75 on the TSP Request 
Card. MSC-22464 



The High-Temperature Promoted-Combustion Chamber contains an oxygen atmos- 
phere, in which the specimen is ignited electrically and burned to assess its flammability. 
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Improved Flexible Ceramic Insulating Blankets 

These blankets endure intense noise as well as high temperatures. 

Ames Research Center, Moffett Field, California 


The figure is a schematic cross sec- 
tion of a flexible insulating blanket 
that contains an integral woven three- 
dimensional trusslike ceramic fabric 
structure filled with bulk fibrous cer- 
amic insulating material. Blankets of 
this type provide thermal insulation at 
temperatures up to about 2,500 °F 
(about 1 ,400 °C) while enduring aeroa- 
coustic loads that are strong enough to 
disrupt ceramic blankets of older de- 
sign. Developed to protect spacecraft 
against heating upon reentry into the 
atmosphere, these blankets might also 
prove useful in advanced aircraft and in 
industrial applications that involve both 
high temperatures and noise. 

These blankets are successors to the 
ones described in “Tailorable Advanced 
Blanket Insulation (TABI)” (ARC-11697), 
NASA Tech Briefs, Vol. 11, No. 8 (Sep- 
tember 1987), page 45. The designs of 
these blankets incorporate improve- 
ments over the baseline TABI designs to 
enable them to withstand high aeroa- 
coustic loads at high temperatures. One 
of the most important improvements is 
that the top fabric sheet comprises mul- 
tiple layers of continuous woven cera- 
mic fibers; the use of multiple layers 


(instead of a single layer as before) 
toughens the surface against aeroa- 
coustic loads. The top multilayer fabric 
sheet is woven integrally with the bottom 
single-layer fabric sheet and with the 
single-layer angled sheets that consti- 
tute the ribs of the trusslike structure. 

These blankets can be made from 
any of a variety of fibrous ceramic 
materials, including alumina, alumi- 
noborosilicate, silicon nitride, silicon 
boride, silicon boronitride, and a com- 
mercial formulation containing silicon, 
titanium, carbon, and oxygen. In a rep- 
resentative blanket of this type, the 
ceramic fabric sheets are woven from 
silicon carbide yarn with a mass per 
unit length of 600 denier (1 denier = 1 
gram per 9,000 meters). The trape- 
zoidal-cross-section cells between the 
fabric ribs are about 1 in. (2.5 cm) wide 
and are stuffed with a low-thermal-con- 
ductivity ceramic material; for example, 
alumina batting, which remains stable 
at temperatures up to about 2,800 °F 
(about 1 ,500 °C). 

The silicon carbide fibers in the multi- 
layer top fabric sheet are woven in an 
angle interlock pattern to obtain a rela- 
tively tight and tough fabric surface 


that resists damage during exposure 
to intense aeroacoustic loads and 
prevents movement of the insulating 
filler material in the cells. The thick- 
ness of the multilayer top fabric sheet 
is 0.032 in. (0.81 mm). The overall 
mass density of the blanket is 10 lb/ft 3 
(160 kg/m 3 ). 

In a test, this blanket was first radi- 
antly heated for 2 minutes at a tem- 
perature of 2,500 °F (1,371 °C), then 
survived a 15-minute exposure to an 
acoustic load characterized by a 
sound pressure of 170 dB. Presum- 
ably, the blanket could survive the 
intense noise for a longer time at a 
lower temperature. 

This work was done by Paul M. 
Sawko, Dominic R Calamito, and 
Anthony Jong of Ames Research 
Center. For further information, write 
in 61 on the TSP Request Card. 

This invention has been patented by 
NASA (U.S. Patent No. 5,451,448). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Ames Research Center; 
(415) 604-5104. Refer to ARC- 13385. 



This Improved Flexible Ceramic Insulating Blanket includes a multilayer woven top ceramic sheet that can withstand intense noise. 
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|£tTuo v the versatility of 
CFD2000, you'll accept no substitute in 
computational fluid dynamics software. 



is a number-crunching 
powerhouse. But it's also much 
more. While other CFD prod- 
ucts move you awkwardly 
through the analysis cycle, 

CFD2000 utilizes powerful 
3D graphics and intelligent 
menus to guide you every 
step of the way. 



across supercomputer, 


workstation, and PC platforms. So everyone 
can work together. 



At 


- • vCT i i i , our 20-year investment in 

CFD2000 is only the beginning. To us, expert 
technical support is just as important as 
great product. And we deliver both. 


It's where utility, conve- 
nience, functionality, and form come together 
Simply the best. Call 
1-888-4-CFD2000 today A 
for a free CFD2Q00 
demonstration CD. 

"Adapt nr die. ” 


daptive 


For More Information Write In No. 608 



Silicon Nitride Coatings on Polymer-Matrix Composites 

Under limited conditions, these coatings increase thermooxidative stability. 

Lewis Research Center, Cleveland, Ohio 


Experiments have shown that under 
selected conditions, protective coatings 
of amorphous silicon nitride will retard 
the thermooxidative degradation of poly- 
mer-matrix composite substrates. The 
choice of amorphous silicon nitride as a 
candidate material was based on the 
results of previous experiments that 
showed that amorphous silicon nitride 
coatings can be a diffusion barrier to 
oxygen, resist oxidation at the maximum 
temperature a PMC can tolerate (400 
°C), exhibit a high yield strength, are 
hard, and resist wear. Furthermore, 
amorphous silicon nitride coatings (a- 
SiN) can be applied by plasma- 
enhanced chemical vapor deposition 
(PECVD) at temperatures low enough 
(<400 °C) to avoid damaging the poly- 
imide matrix resin. The a-SiN coating 
completely covers substrates with com- 
plex shape and rough surfaces. 

The composite substrate used in 
these experiments was a polyimide- 
matrix/graphite-fiber composite made 
from 12 plies of graphite-fiber tape 
impregnated with PMR-ll-50 oligomer (a 
precursor to the polyimide). To assess 
the effects of surface finish and method 
of fabrication, the composites were fab- 
ricated in two groups using two different 
techniques: those in one group were 
fabricated by compression molding, 
while those in the other group were fab- 
ricated by a simulated autoclave vacu- 
um-bagging technique. 


Representative test specimens from 
each group were coated with amor- 
phous silicon nitride and aged in air with 
uncoated (control) specimens for 500 
hours at 371 °C. Unaged coated PMCs 
were thermal-cycled from -1 8 °C to 232 
°C: the coating did not crack after 1 ,000 
thermal cycles. 

The weight lost by each specimen 
was measured during aging at 371 °C. 
The weight lost by the coated auto- 
claved specimens was significantly less 
than that lost by the uncoated speci- 
mens (see figure); this demonstrates 
the ability of the amorphous-silicon- 
nitride coatings to protect against ther- 
mooxidative degradation. 

However, the coatings did not afford 
similar protection to the compression- 
molded specimens, which lost about as 
much weight as the uncoated speci- 
mens. This weight-loss difference is 
attributable to the difference between 
composite-surface finishes. While the 
simulated autoclave vacuum-bag pro- 
cess produced a rougher composite 
surface than the compression-molded 
composite, the vacuum-bagged com- 
posite surface was resin-rich, and free of 
the exposed fibers and larger craters 
that are prevalent on compression- 
molded surfaces. Exposed fibers pro- 
vide conduits for rapid diffusion of oxy- 
gen along fiber/matrix interfaces into 
the bulk of the matrix and oxidative 
weight-loss results. 


This work was done by James K. 
Sutter of Lewis Research Center No 

further documentation is available . 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW- 15994. 



Weight Loss of uncoated and coated spec- 
imens with amorphous silicon nitride is 
measured during aging at 371 °C. The coat- 
ings were applied by PECVD from SiH 4 and 
N 2 precursor gases at the indicated sub- 
strate temperatures. 


Three-Dimensional Ion-Conducting Graphite 
for Lithium Cells 

Molecular-structure modification would enable three-dimensional intercalation of lithium. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


Modified graphite that would act as a 
quasi-three-dimensional conductor for 
lithium ions has been proposed for use 
as an anode material in rechargeable 
lithium-based electrochemical cells. In 
ordinary graphite, the intercalation of 
lithium is restricted to two-dimensional 
motion of lithium ions in the spaces 
between basal planes. In the modified 
graphite, some of the carbon atoms 
would be removed, leaving holes in the 
basal planes. Lithium ions could then 


move through these holes; that is, they 
could move in a third dimension through 
the basal planes. This modification of 
graphite is intended to increase the 
reversible Li capacities and charge/dis- 
charge-rate capabilities. 

The process for modification of 
graphite would involve the addition of 
impurities such as nickel, titanium, or sil- 
icon, which would substitute for some of 
the carbon atoms. The graphite contain- 
ing these impurities would be subjected 


to chemical and heat treatments that 
would remove the impurity atoms and/or 
a small fraction of carbon, yielding the 
desired molecular structure containing 
holes through the basal layers. 

This work was done by Chen-Kuo 
Huang, Jeff Wolfenstine, and Subbarao 
Surampudi of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information, write in 53 on the TSP 
Request Card. NPO- 19686 
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Data Acquisition 
Direct To Tape At 12 MBS 



Built to match the speed of the 
fastest computer systems while 
providing the high capacity needed 
to handle massive amounts of data, 
the CY-9000 half-inch digital DTF 
drive is a performance breakthrough. 

Store 42 GB on a single tape, 
uncompressed. 

Save time and resources by 
writing directly to tape at a record 
breaking speed of 12 MB per 
second — 43 gigabytes per hour — 
over a terabyte every day. 

Choose from Fast/Wide SCSI, 
Ultra SCSI, ESCON, and IBM 
Channel interfaces for plug 


compatibility with the widest range 
of systems. 

Available in a desktop or rack 
mount configuration, the drive 
features a 32 MB data buffer. An 
optional Digital Data Recorder 
interface provides up to 128 MB of 
variable rate buffer to ensure a 
smooth flow of data from host to 
drive, regardless of fluctuations in the 
data source. 

Whatever configuration you 
choose, the drive will be up and 
running when you need it with a 
MTBF of 200,000 hours — the best 
reliability in the industry . You’ll also 

Tera One 


like the fact that the compact car- 
tridges are widely available and easy 
to oiganize, ship, and store. 

If you need it, 100% lossless data 
compression is available to boost tape 
capacity to up to 210 GB and speed to 
up to 40 MBS. 

If you’re serious about data 
acquisition, get the tape drive that’s 
serious about performance. 

Call today for more information. 

( 804 ) 833-9000 

CYBERNETICS 

• Yorktown, VA 23693 • Fax (804) 833-9300 


For More Information Write In No. 603 




Computer Programs 


COSMIC: Transferring NASA Software 

COSMIC. NASA'S Computer Software Management and Information Center, distributes software 
developed with NASA funding to industry, other government agencies and academia. 

COSMIC’s inventory is updated regularly; new programs are reported in Tech Briefs. For additional 
information on any of the programs described here, send in the Information Request Form or contact 
COSMIC directly. 

If you don't find a program in this issue that meets your needs, visit the COSMIC World Wide Web 
pages to browse the catalog for programs in your area of interest. The COSMIC Software Catalog is 
available in print and free of charge on diskette, on-line, by E-mail, or FTP. 

COSMIC is part of NASA's Technology Transfer Network. 


COSMIC® 

The University of Georgia 
Athens, GA 30602-4272 
T.L. Peacock, Director 
(706) 542-3265; 

FAX (706) 542-4807 
service@cosmic.uga.edu 
http://www.cosmic.uga.edu 



Mathematics and 
Information Sciences 



Mechanics 


Hybrid Decision- 
Tree/Kernel-Density 
Classification Software 

A computer program has been devel- 
oped to implement a novel method of 
combining decision trees and kernel- 
density estimators for classification of 
data. The program derives a decision- 
tree classifier from labeled training data 
and uses statistical density-estimation 
techniques to estimate class probabili- 
ties. Standard classification trees, or 
class-probability trees, provide piece- 
wise-constant estimates of class posteri- 
or probabilities. Kernel-density estima- 
tors can provide smooth non-parametric 
estimates of class probabilities, but scale 
poorly as the dimensionality of a problem 
increases. In the present method, a deci- 
sion tree is used to find the relevant 
structure in a high-dimensional classifica- 
tion problem, then local kernel-density 
estimates are used to fit smooth proba- 
bility estimates within this structure. The 
method is particularly useful for solving 
classification problems in which class 
probability estimates are important and in 
which there are relatively few training 
data relative to the dimensionalities of the 
problems, as frequently occurs in prac- 
tice. Experimental results on simulated 
data indicate that the method provides 
substantial improvement over trees or 
density methods alone in some classes 
of problems. The method could be useful 
in various applications as diverse as 
analysis of medical images, electronic 
recognition of speech, and analysis of 
marketing data. 

This work was done by Padhraic Smyth, 
Usama M. Fayyad, and Alexander Gray of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 95 on the TSP Request Card. 
NPO- 19664 


Program Models Noise 
and Vibrations in Ducts 

Vibration and noise transmitted by 
and generated within the fluid flowing in 
a complex ducting system can exert a 
significant effect on many aspects of the 
design of the system. The need for an 
accurate method for predicting the 
vibration and noise effects of unsteady 
pressure inputs at remote locations with- 
in the fluid systems has become increas- 
ingly important in the design of ducting 
systems. The Fluid Acoustic Wave 
Propagation Algorithm Enhancement 2 
(FLAPR2) computer program can ac- 
count for the different ways in which flu- 
ids react in a fluid-ducting system sub- 
ject to unsteady pressure or flow rate 
inputs at various locations in the system. 
The program can be useful in providing 
the dynamic response of a very general 
ducting system to a variety of inputs. 

FLAPR2 separates the ducting sys- 
tem into a number of one-dimensional 
segments interconnected at discrete 
nodes. The applied forcing function gen- 
erates acoustic waves that propagate 
through the system at the speed of 
sound. These waves are tracked as they 
propagate in order to determine the re- 
sponse of the system to the forcing 
function, as a function of time. In addi- 
tion, there are accurate and consistent 
methods for generating frequency-do- 
main results. A major advantage of the 
frequency-domain results is that they 
show the acoustic modes of the system 
being analyzed. 

This program provides a computation- 
ally inexpensive one-dimensional mathe- 
matical model of fluid-dynamic tran- 
sients. The model incorporates an 
“external resistance” boundary condi- 
tion, which affords the user a great deal 
of flexibility in the specification of real 


impedances at system boundaries. It also 
provides for a simple mechanical system 
(spring, mass, and damper) as a system 
boundary. This system has shown signifi- 
cant promise in the area of fluid/structure 
interaction. FLAPR2 makes it possible to 
perform rough analyses quickly and 
cheaply on a wide variety of problems; 
these include analysis of propagation 
of noise in ducts, determination of the 
acoustic modes of fluid systems, water- 
hammer analyses, and other fluid-dy- 
namic-transient analyses. 

FL4PR2 is written in FORTRAN 77 for 
IBM PC-series and compatible comput- 
ers and requires at least 640K of ran- 
dom-access memory. The included sam- 
ple executable codes were written under 
the assumption that the PLOT88 plotting 
software package (Plotworks, Inc.; La 
Jolla, CA; 619-457-5090) is installed in 
the computing system and that either a 
Flewlett- Packard Laserjet printer or an 
Epson dot-matrix printer is available for 
printing results. Also, the provided 
source code can be linked and executed 
properly only if the PLOT88 plotting soft- 
ware package is installed in the system. 
However, the source code can be modi- 
fied to work with other plotting software 
packages and printers. FL4PR2 also 
provides output in ASCII-format data 
files, affording the user a wide range of 
postprocessing options. The standard 
distribution medium for this program is a 
3.5-in. (8.89-cm), 1.44MB, MS-DOS-for- 
mat diskette. Sample input data are 
included on the distribution medium. 

This program was written by Timothy 
C. Hanshaw of Rockwell International 
Corp. for Marshall Space Flight 
Center. For further information, write in 
39 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 
544-0021. Refer to MFS-29968. 
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Windows 95 or Windows NT? 


Algor is Your Win-Win Solution for FEA 



No matter which version of Windows you choose, 
you only need one version of Algor software. Algor's new "WIN" software 
operates as a 32-bit application in either Windows 95 or Windows NT. 


Algor's WIN Software Provides: 

• Improved graphics. 

• Faster operating system processing, made faster still by Algor’s new SS2000 processor! 

• Updated Algor “Roadmaps” to guide you through the engineering design and analysis process. 

• Graphics in Windows format, enabling copy/paste to other Windows applications such as PowerPoint, 
PageMaker, QuarkXPRESS, Microsoft Word, Paintbrush and many others. 

• Support for the Windows Print Manager, for easy printing and compatibility with other Windows applications. 

• The ability to run Algor’s 32-bit software as a true Windows application, with multitasking, “plug and play” 
technology, improved networking and more. 

• Use of the Windows pop-up file menu for all file access. 

• Enhanced Edit and Help menus. 

• The ability to create icons which activate often-used files. 



+RLGDR 

When the Engineering 
Has to be Right™ 

Algor, Inc. 

150 Beta Drive, Pittsburgh, PA 15238-2932 USA 
Phone: +1 (412)967-2700 
Fax: +1 (412) 967-2781 
California: (714) 564-0844 
Europe (UK): +44 (784) 442 246 

E-mail: info@algor.com 


For More Information Write In No. 613 






Mechanics 


Improved Foam-Spraying Guns for Production 

Proposed units would supplant trouble-prone commercial units. 

Marshall Space Flight Center, Alabama 


An improved design has been pro- 
posed for spray guns that apply foam 
insulation in a production setting. The 
improved spray guns would be used in 
place of commercial spray guns that 
have proven to be inconsistent in use 
and difficult to clean and reassemble. A 
gun of the proposed type would mix two 
chemical components (A and B) to form 
the foam mixture and would spray the 
foam at a chosen rate between 20 and 
60 Ib./min. (between 9 and 27 kg/min.) 

When a gun was not spraying, the A 
and B component liquids would be cir- 
culated continuously from the A and B 
storage tanks, through thermostatically 
controlled heaters, through A and B 
channels in the gun, and back to the A 
and B storage tanks. This circulation 
would continuously purge the gun and 
maintain the gun and the chemical com- 
ponents at a specified temperature. Two 
pneumatically actuated valves, one in 


each A and B component fluid lines 
downstream of the spray gun, are actu- 
ated “closed" at the same time as the 
gun is triggered “on.” Therefore, the flow 
(and ratio) from the proportioning pump- 
ing system flows to the gun only. The 
spray gun would be turned on by sup- 
plying the same pressurized air to the 
pneumatic actuator that would move a 
valve in the gun body, against spring 
loading, from an “off’ position to an “on” 
position (in which the valve would divert 
the A and B flows to mixing orifices). 

Each gun (see figure) would be 
mounted on a mounting block so that it 
could be located precisely to ensure 
control over the direction of the spray. 
The A and B components would be cir- 
culated through passages in the mount- 
ing block. For removal of the guns, iso- 
lation valves would be mounted in the 
mounting block at the junctions with the 
A and B supply and return hoses. 


To complete the flow circuits, a recir- 
culation block (which would contain A 
and B turnaround passages) would be 
mounted on the side of the gun body 
opposite the mounting block. Alterna- 
tively, another gun (or guns) could be 
stacked on a first gun, in which case the 
recirculation block would be mounted 
on the outermost side of the outermost 
gun body. The advantage of stacking 
multiple guns would be that a fresh gun 
could be put into operation immediately 
when one of the guns became clogged. 

A gun body would be made from an 
aluminum block, 3 in. (7.6 cm) square 
and 7 in. (17.8 cm) long. A valve bore, 
passages for the A and B components, 
and bore for the cylinder of the pneu- 
matic actuator would be machined into 
the block. If required, pressure transduc- 
ers in the passages would monitor the 
upstream pressures of the A and B com- 
ponents. Check valves in the outlet sides 



A Single Pneumatically Actuated Valve would control the flows of the A and B component liquids in the proposed spray gun. 
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Who has the budget 
for HP performance? 


You do. 



HP E3600-series 
power supplies: 

10 to choose 
from, including 
the HP E3631A 
triple output pro- 
grammable supply 
for $995* 

HP 34401A DMM: 
6 V 2 digits of 
resolution for 
only $995* 



HP 970-series: 
DMMs with bench- 
top features — 
starting at $195* 



HP 33120A 15 MHz 
function/arb 
generator: Custom 
waveforms for only 
$1,725* 



HP 53100-series 
225 MHz counters with 
optional 3 and 5 GHz 
channels: 10 - and 
12 -digit per second 
resolution. From 
$1,725* to $2,495* 


Skeptical that a company such as 
HP can meet your need for low cost, 
high-performance instruments? 

We understand. 

Ironically, it’s because of our high- 
end technology that we’re able 
to deliver a lineup of affordable 
test instruments. 

Who needs products within 
budget, without compromise? 

You do. And so do thousands of 
other engineers and technicians who 
ask for instruments without all the 
costly frills. So each of our basic 
tools offers just what you need to 
get the job done right. 

That doesn’t mean we cut comers. 
We use our traditional engineering 
and manufacturing strengths to 
offer a multitude of high-end 
technologies in our no-compromise 
basic instruments. 

And we make them incredibly easy 
to buy through HP DIRECT, where 
one call can put you in touch with 
the engineers who know how to 
make the measurements you need to 
make. You can call with a measure- 
ment question, for information on 
specs, or to discuss which product 
best suits your needs. 



HP 54620A: 
Presenting the first 
logic analyzer as 
easy to use as a 
scope. And the 
color HP 54620 C 
makes it even 
easier. Starting at 
$2,995* 


HP 54600B-series: 

Six scopes you 
can really trust, 
including the 
HP 54615B with 500 
MHz bandwidth, 

1 GSa/s sampling 
and 1 ns peak detect 
Starting at $1,995* 


•VS urn price 01996 Hrwlm-P*ck»rd Co TMPMO506US/N ASATB 


You can also ask for the HP Basic 
Instruments catalog. It’s loaded 
with products and technologies you 
won’t find from any other vendor. 
And it’s free. 

Who would believe HP could deliver 
an entire line of value products? 

You will. 


“Which instruments do you need 
to know more about? Call HP DIRECT 
today at lnS00-tf24S44, Ext. 1672.” 

Or check out our on-line HP Bask* 
Instruments (BI) catalog at 
hitp:/A\wwhp.( , onCuif(>1}rttt 


There is a better way. 

T/iJM HEWLETT ' 
wWM PACKARD 
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of the A and B passages would protect 
against crossover of each component to 
the passage of the other component. 

The most critical part of the gun would 
be a valve sleeve assembly, which would 
consist of a sleeve, a matching valve rod, a 
spray tip, and retainers for the sleeve and 
spray tip. The basic valve-sleeve-assembly 
design could accommodate a variety of 


mixing-chamber configurations. The valve 
sleeve would contain the two sets of A and 
B mixing orifices (one set for mixing, one for 
circulation). The configuration of the spray 
tip would minimize the area on which foam 
could accumulate and would provide easy 
access for a tip-cleaning tool. 

This work was done by Peter B. Allen 
of Martin Marietta Corp. for Marshall 


Space Flight Center. For further infor- 
mation, write in 22 on the TSP Request 
Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 544- 
0021. Refer to MFS-31016. 


Software for Analysis and Selection of Pipes 

Two programs incorporate stress-analysis equations, material-strength data, 
and industry standards. 

John F. Kennedy Space Center, Florida 


Two computer programs have been 
developed to facilitate and accelerate 
the analysis of stresses in pipes and the 
selection of pipe sizes and materials to 


withstand given pressures. Heretofore, 
pipes have usually been analyzed and 
selected by time-consuming, tedious, 
and error-prone manual calculations, 


which often become even more tedious 
and time-consuming because of the 
need to try several pipe sizes and mate- 
rials. The older computer programs 
available for this purpose have been 
large, expensive ones like finite-element 
programs, which were created to solve 
more complicated problems; these pro- 
grams take long times to learn, to set 
up, and to change pipe sizes. 

The present two programs incorpo- 
rate stress-analysis equations from the 
established theory of elasticity, plus data 
on the strength and elastic properties of 
commonly used pipe materials. In addi- 
tion, the programs can accommodate 
data on other materials added by the 
user. The programs also incorporate the 
American Society of Mechanical En- 
gineers/American National Standards 
Institute (ASME/ANSI) B31.1 and B31.3 
piping codes and the Joint Industry 
Committee (JIC) code commonly used 
for hydraulics; these codes are used to 
set factors of safety for the yield and ten- 
sile strengths of materials. Optionally, 
the user can enter different factors of 
safety. The only difference between the 
two programs is that one uses English 
units while the other uses metric units. 

Once the user has selected the ap- 
plicable program and pipe material (and 
provided data if the material was not 
previously listed in the data base), the 
program calculates the stress, working 
pressure, or pipe-wall thickness, as 
required by the user (see table). In so 
doing, the program analyzes the pipe 
according to the ASME and JIC codes. 

The programs are written entirely in 
FORTRAN 77 on a DEC VAX VMS sys- 
tem. The source code should be com- 
patible with most other FORTRAN 77 
compilers with little modification. Each 
program consists of about 530 lines of 
source code. Sample input files are 
included for the user’s convenience. The 
executable files are included, so that a 


Input 

Output 

Outside Diameter, Wall Thickness, and Pressure 

Stress at Inner and Outer Walls 

Outside Diameter and Pressure 

Required Wall Thickness 

Outside Diameter and Wall Thickness 

Allowable Working Pressure 

Data File: Outside Diameter and Wall Thickness 

Data File: Working Pressure 


The Software Offers the User the Choice of these combinations of inputs and outputs. 



RevPoint 3D Syst 

Interactive 3D design 


Affordable, real time 3D input is available right now. SoftWorld 
International has taken the best products from Europe and the 
United States and combined them in an affordable, 
intuitive package that you can use now. 


• Hand held Flexibility 

• Portable 

• Stable, interactive input 

• 0.00570,1 mm. resolution, 0.0127 
0,3 mm. accuracy 

• Low cost 

• Easy to use real time input and 
commands 

You'll be surprised at how affordable 
the RevPoint 3D System is. Call today 
for a free brochure and price list. 

SoftW#rld 

INTERNATIONAL 

Solution* Company 

133 admiral Street, Bridgeport, CT. 06601, 

USA, Tfel.: (203) 367-7789 Fax.: (203) 367-8331 
European office: SoftWorld Aps. 

Tfel.: 45 45 41 00 77 Fax.: 45 42 42 03 88 



The RevPoint 3D Systems is a com- 
plete package that provides real time 
3D input with all of the software 
you'll need for Reverse Engineering, 
Rapid Prototyping, 3D Modelling, or 
Design. As simply as you would use a 
tablet stylus, place the 3D probe on 
the surface of an existing part and 
you are now working in 3D. 
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user who has the same computer sys- 
tem can run the programs directly. 

This work was done by Eric A. Thaxton 

of Kennedy Space Center For further 


information, write in 63 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 


be addressed to the Patent Counsel, 
Kennedy Space Center; (407) 867-2544. 
Refer to KSC-1 1692. 


An LU-SGS Implicit Algorithm for Incompressible Flow 

The algorithm offers additional advantages when the flow equations include source terms. 
Ames Research Center, Moffett Field, California 


An algorithm solves the Navier-Stokes 
equations of three-dimensional, incom- 
pressible flow, partly by use of the con- 
cept of pseudocompressibility. The algo- 
rithm executes a lower-upper symmet- 
ric-Gauss-Seidel (LU-SGS) implicit numer- 
ical-integration scheme. It offers addi- 
tional advantages when applied to flow 
equations with source terms. Source 
terms of particular interest include cen- 
trifugal- and Coriolis-force terms for flows 
in rotating reference frames — for exam- 
ple, in turbomachines. 

The spatial differencing in the numer- 
ical integration is done by a semidiscrete 
finite-volume method that is accurate to 
second order, augmented by a numeri- 
cal-dissipation method that is based on 


k 



Oblique Planes of Sweep through the 
three-dimensional computational space that 
corresponds to the three-dimensional phys- 
ical space are used in the INS3D-LU com- 
puter program because the LU-SGS numer- 
ical-integration scheme is completely vec- 
torizable on such planes. 

the spectral radius of a Jacobian matrix 
and is accurate to third order. A nonre- 
flecting boundary condition based on 
characteristic variables is used. 

The LU-SGS scheme is not only un- 
conditionally stable but also completely 
vectorizable in three dimensions on 
oblique planes of sweep characterized 
by / + j + k as constant (see figure). The 
algorithm is implemented in the INS3D- 
LU computer program, which takes 
advantage of this vectorizability by use 
of two-dimensional arrays in three 
dimensions. The form of such an array is 
Q (point, plane) = Q (/', y, k), where Q is a 


vector quantity of the flow, “point" is a 
number that denotes the address of a 
point on the oblique plane of sweep, 
and “plane" denotes the serial number 


of the oblique plane of sweep. The pro- 
gram requires only 8 ps of computing 
time per grid point per iteration on a 
Cray YMP supercomputer. 


ULE Zero Expansion Glass 

Coming ULE is being used for applications ranging from 8 meter mirror blanks 

for new telescopes...to ultra-lightweight mirror 
blanks for space imaging...to substrates for 
gratings, bars for measurement scales, structural 
components, and reference flats. The zero 
expansion characteristics of Coming ULE 
make it the choice for any application requiring 
superior, proven dimensional stability and also offers the chemical resistance and 
optical clarity you can only expea from 
glass. For information, call or write for 
our new brochure. Coming Incorporated, 

Advanced Materials Business, HP-CB-08-6, 

Coming, New York 14831. 

Tel. 607-974-7440. Fax 607-974-7210. 

CORNING 
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Solutions to Vour 
Surfoce Enhancement Problems 
Are Just a Mouse-dick Away! 


Visit our site for new ideas on treating metal surfaces for: 
Corrosion resistance ■ Wear resistance ■ Mold release 
FDA/USDA codes ■ Chemical attack ■ Friction control 

Browse our web site and you'll uncover technical data and application examples 
of our broad range of high-tech, space age coatings. Just click on the base metal 
you’re using and the surface enhancement coatings we recommend will appear 
on the screen. Or check the pages filled with engineering data for each coating. 
Our interactive response mechanism lets you initiate a personal dialogue with 
surface enhancement specialists who can offer immediate assistance. 

f General Magnaplafe 

Linden, NJ ■ E-Mail: inf 0 @ma 3 naplate.com ■ 1-800-852-3301 ■ Fax: 908-862-6110 

For More Information Write In No. 419 


Open Location 


Open Location: 


http://www.magnaplate.com 

[ Cancel ) fj^J)pet^^j| 


Your Best Guide To 
Engineering Tools Online 



The Internet For Scientists And Engineers will show 
you how to navigate the net and find important 
online resources in aerospace, electronics, energy, 
computing, bio/medicine, physics, and many other 
fields. A great time- and cost-saver for both begin- 
ners and seasoned surfers. 450 pages. 

Only $34.95 


Rush me copies of The Internet For Scientists And Engineers at $34.95 each 

plus $5.00 postage. 

(NY residents add sales tax to total.) 

□ Check enclosed (payable to Associated Business Publications) 

Bill my: □ VISA □ MasterCard □ AmEx 

Account No. Expire Date 

Signature 

Name Company 

Address 

City/St/Zip 

Phone No. 

Mail (in envelope) to: Assoc. Business Publications. Dept. E, 

317 Madison Ave., Suite 921, New York, NY 10017. 

Or fax to: (212) 986-7864. 


The program has been applied to the 
flow in a modified version of the inducer 
of the liquid-oxygen turbopump in the 
main engine of the space shuttle. It has 
also been applied to the flow in a duct of 
square cross section with a 90° bend at 
a Reynolds number of 790, for which 
experimental data are available. The 
computed and measured streamwise 
velocities were found to be in acceptably 
close agreement. 

This work was done by Seokkwan 
Yoon, Leon Chang, and Dochan Kwak of 

Ames Research Center For further 
information, write in 18 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Ames Research Center; (415) 604-5104. 
Refer to ARC- 131 74. 


High-Speed Fluid- 
Mixing Device 

This device mixes a liquid 
with a gas at high pressure. 

John F. Kennedy Space 
Center, Florida 

An improved fluid-mixing device offers 
advantages over similar older devices. It 
can inject and mix a liquid into a gas 
within a short distance. It can also create 
a vacuum in gas flowing at high pressure 
[>300 psig (gauge pressure >2.1 MPa)]. 
In comparison, a subsonic venturi can 
create a vacuum only if the upstream 
pressure is <30 psig (gauge pressure 
<0.21 MPa). The present device can be 
arranged to maintain a constant mixing 
ratio; that is, the rate of flow of a liquid to 
be blended with a gas in this device can 
be made proportional to the rate of flow 
of the gas. 

Heretofore, low-speed venturis have 
been used to decrease gas pressures to 
inject liquids into gas streams, the liquids 
being injected at the throats of the ven- 
turis. Uniform mixing of gases and liq- 
uids has been achieved by turbulence in 
the pipes downstream from the throat. 

The present device includes a liquid- 
injecting nozzle placed at right angles to 
a supersonic gas-injecting nozzle. The 
gas nozzle can be either a simple orifice 
or it can be a converging/diverging noz- 
zle similar to a venturi with a significant 
exception; the throat is narrow enough 
to produce choked (sonic) flow, which 
differs from flow through a venturi. 

The liquid nozzle is located down- 
stream (with respect to the flow of gas) 
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from the throat of the gas nozzle and 
controls the quantity of liquid entering 
the gas stream. The downstream dis- 
tance of the liquid nozzle is chosen 
according to the pressure required for 
injection of the liquid. 

The original application of this device 
was in mixing air and water in a cleaning 


system that replaces a cleaning system 
in which a chlorofluorocarbon solvent 
was used. The device is especially well- 
suited for cleaning, spray coating and 
painting, humidification, and atomization. 
In addition to its principal use for mixing 
gases with liquids, this device can be 
used to create a vacuum on a container; 


for example, as part of an aspirator or 
vacuum cleaner. It can also be used to 
mix two gases. 

This work was done by Eric A. Thaxton 
and Raoul E. Caimi of Kennedy Space 
Center No further documentation is 
available. KSC-11715 


Incompressible, Viscous Flows Around Airfoils 

Flows over single- and multiple-element airfoils are computed. 

Ames Research Center, Moffett Field, California 


Two-dimensional flows of an incom- 
pressible, viscous fluid around single- 
and multiple-element airfoils (which 
include various combinations of trailing- 
edge flaps and sometimes leading-edge 
slats) have been computed. These com- 
putations were intended to add to 
knowledge of the physics of flows in 
high-lift takeoff and landing configura- 
tions of airplanes. The increased knowl- 
edge may contribute to the design of the 
next generation of transport airplanes 
that could carry heavier loads, make less 
noise, and shed smaller wakes. 

The flow was taken to be incompress- 
ible for the purpose of this study because 
there is one less equation to solve for 
incompressible flow than for compress- 
ible flow. The approximation of incom- 
pressibility is justified by the fact that ef- 
fects of compressibility are generally 
small at speeds much less than that of 
sound, and that speeds at takeoff and 
landing are generally less than mach 0.2. 
In this study, the Reynolds-averaged 
Navier-Stokes equations of flow of an 
incompressible, viscous fluid were solved 
numerically by use of the INS2D comput- 
er code, which implements the method 
of pseudocompressibility with an up- 
wind-differencing scheme for convective 
fluxes and an implicit line-relaxation itera- 
tive numerical-integration scheme. 

One version of the flow was computed 
by use of patched coordinate grids; 
another version was computed by use of 
an overlaid chimera system of grids. 
Steady-state flows around two-, three-, 
and four-element airfoils at various 
angles of attack were computed with 
the help of the one-equation Baldwin- 
Barth mathematical model of turbu- 
lence. In addition, the Baldwin-Barth 
model and Baldwin-Lomax algebraic 
model of turbulence were compared by 
using them in computations of flow 
around a single-element airfoil. Pres- 
sures at various locations on the sur- 
faces of the airfoils were extracted from 
the computed flow fields and compared 


with pressures measured in experiments. 

In computing each flow, the computer 
code was found to converge in fewer 
than 200 iterations, taking about 1 min- 
ute on the central processing unit of a 
Cray YMP (or equivalent) computer. The 
Baldwin-Barth model yielded pressures 
more accurate than those of the 
Baldwin-Lomax model — an advantage 
in that the Baldwin-Barth model is easi- 
er to use. Both the overlaid- and chi- 
mera-grid approaches yielded pressures 
that agreed closely with measured val- 
ues; the small remaining common dis- 
crepancies between the computed and 
measured values involve separated 
flows. The results of the single-airfoil 


computations can be interpreted as sig- 
nifying that the deficiencies of the math- 
ematical models of turbulence are the 
most likely causes of the small inaccura- 
cies in the computed flows. 

This work was done by Stuart Rogers, 
N. L Wiltberger, and Dochan Kwak of 
Ames Research Center. For further 
information, write in 1 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Ames Research Center; (415) 604-5104. 
Refer to ARC- 131 81. 
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C2 - The Computer and Communication 

Electronics Design Exposition 

Conference May 13- 16/Show: May 14-16, 1997, Dallas Convention Center, Dallas. TX 


ENGINEERS AND SENIOR LEVEL MANAGEMENT SOUGHT FOR THESE ROLES: 

♦ SESSION CHAIRS ♦ WORKSHOP INSTRUCTORS 

♦ TECHNICAL PRESENTERS ♦ EXEC. MANAGEMENT PRESENTERS 

Applications-focused design conference for electncal/electronics engineers and managers. 
Contribute to the cross-pollination of design strategies, and techniques from mulitple industries: 

♦ Communications • Consumer • Military • Automotive 


• Computers • Aerospace • Medical • Industrial 

Looking for papers from design engineers that work in any of the above markets, with original 
solutions that involve the applications below 


ABSTRACTS DUE: SEPTEMBER 13, 1996 


COMPUTER 
AudkWchce/Speech 
Recognition/Synthesis 
Compression/Coding 
Professional Audio 
PC Based 
Video/! imaging 

Recognition. Compression 
Videoconferencing 
Image Processing 
Controls 

Noise/Vi braton 
Motor Control 
Motion Control 


Instrumentation 
Diagnostics. EDA 
Data Acquisition 
Signal Analysis 
Test/Measurement 
Virtual Instrumentation 
NetworWCommumcadons 
Testers 

COMMUNICATIONS 
Wired applications 
Cable. Internet 
Computer/Teiephony 
Broadband/Multimedia 
Client/Server. LAN/WAN 


Wireless Applications 
Mobile Communications 
Radio/CeHuiar, PCS 
Data Communications 
Satellite/Broadcast 

Microware/lnfrared 

CORE TECHNOLOGY 
DSP. ASIC. PLDA, Memory 
Microprocessor 
Microcontroller 
Analog/Mixed Signal 
Emerging Standards 
Power Management 
Comm. Components 


Fax abstract(s) to Conference Manager at (203)840-9930, or email to cholloway@reedexpo.com. 
Font size lOpt. Should be no more than 1 page. 

1. Specify role(s) of interest: A. Session Chair(requires finding 3 technical presenters - contact the 

Director at 203/840-5345 or robertwi@ix.netcom.com); B.Technical Presenter 
C. Workshop Instructor D. Executive Management Presenter 

2. Abstract must include name, title, company, address, phone, fax. email 

3. Also submit a 6 sentence paragraph description, plus 5 bullet/benefit points 

4. Classify paper by all three of the following categories: A Market Segment (see the 8 industries 

listed above, or specify other); B. Application Category (AudxWoice/Speech; VidecVImaging; Controls; 
Communications; Instrumentation); C. Technology (see the core technology list above) 


EXHIBIT AT C2: Call the Sales Manager at (203)840-5346 


For More Information Write In No. 441 


Amazing 
Hubble Image 
now A Full- 
Color Poster! 

One of the Hubble Space Telescope's 
most incredible discoveries — the 
birth of stars 7000 light years from 
Earth — is now captured in a gorgeous 
limited-edition wall poster. 

Only $7.95 each. 

Rush me Hubble poster(s) at 

$7.95 each plus $5.00 for 
Shipping (in tube). MY residents add sales tax to total. 

Total $ 

name 

Company 

Address 

City/St/Zip 

Phone no. 

□ Check enclosed 

(payable to Associated Business Publications) 

Charge my: □ VISA □ Mastercard □ AmEx 

Card no. /Expiration: 

Signature: 

Mail to: Assoc. Business Publications, Dept. F, 317 Madison Ave., 
new York, MY 100 17. Or fax to: (2 12) 986-7864. 



Lightweight Strain- 
Gauge Device 
Measures Small 
Displacements 

Marshall Space Flight 
Center, Alabama 

A lightweight device is designed to 
measure small lateral expansions or con- 
tractions of material specimens in com- 
pressive or tensile tests for determining 
the Poisson's ratios of the materials. The 
device is essentially a strain-gauge- 
instrumented, elastic, rectangular-U- 
shaped caliper. Screws in threaded holes 
near the tips of the “IT provide for adjust- 
ment of contact with the specimen. The 
“U” is thinned at its midlength to provide 
elasticity. Strain gauges are mounted on 
opposite faces of the thinned section and 
connected in a Wheatstone bridge circuit 
with four active strain gauges. Thus, dis- 
placements of the tip screws in contact 
with the specimen cause the midsection 
to bend, giving rise to strain that is 
measured by the strain gauges. Tests 
have shown that with proper adjust- 
ment and calibration, the device can 
indicate displacement with a repeata- 
bility of ±3 x 10" 4 in. (7.6 pm), and that 
the gauge reading varies nearly linear- 
ly with the displacement. 

This work was done by James R. 
Thompson, J. M. Nelson, and Kenneth 
R Sorensen of Thiokol Corp. for 
Marshall Space Flight Center. For fur- 
ther information, write in 28 on the TSP 
Request Card. MFS-31065 


Quick-Release 
Tether Hook 

Lyndon B. Johnson 
Space Center, Houston, Texas 

An improved quick-release hook for a 
safety tether is more easily operable with 
a gloved hand than was an older hook 
designed for the same purpose. To initi- 
ate release, the user presses a button, 
unlocking a slider that can then, in turn, 
be pressed to open the bail of the hook. 
When the button and slider are released, 
a spring returns the bail to its original 
closed and locked position. 

This work was done by Scott A. Swan 
of Johnson Space Center For further 
information, write in 32 on the TSP 
Request Card. MSC-22576 
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Machinery/Automation 


Telerobotic Plant Tender 

A plant-growth chamber could be kept closed to maintain its special atmosphere. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


A proposed telerobot would tend 
plants in a hydroponic growth chamber. 
Once a plant-growth experiment had 
been started in the chamber, it would not 
be necessary to open the chamber to 
tend the plants. Thus, it would be possi- 
ble to prevent contamination of the cham- 
ber by the exterior atmosphere and to 
maintain a special atmosphere (typically, a 
high-humidity atmosphere) with controlled 
temperature and airflow as required for 
the experiment. 

The telerobot would perform a variety 
of tasks. For example, it would take sam- 
ples by clipping of fruits, flowers, and 
leaves and by pulling whole plants out of 
their growth medium by the roots, then 
placing the samples thus extracted in 
sampling slots at the bottom of the cham- 
ber for removal and external examination. 
The robot would move video cameras, 
pick up and replace tools and sensors, 
and keep the chamber tidy by transferring 
debris into disposal slots similar to the 
sampling slots. 

According to an initial design concept, 
the chamber would be approximately 
1 .5 m wide, 0.8 m deep, and 0.8 m high. 
The plants would grow out of a hydro- 
ponic medium through disks on the floor 
with openings, toward lights on the ceil- 
ing. The telerobot would move around 
and between the rows of plants (see fig- 
ure), the motions being controlled so that 
any disturbance of the plants would be 
minimal. 

The robot would feature a multiple-link 
configuration with seven degrees of free- 


dom. The joints between links would be 
equipped, variously, with pitch (P), transla- 
tion (T), and roll (R) actuators in the overall 
sequence PTRPRPR, starting from the 
base of the linkage on the wall of the 
chamber. This linkage configuration was 
selected from among a number of alter- 
native configurations because it would 


provide the required agility, access to all 
parts of the chamber, small size, light 
weight, and adequate forces and torques. 

This work was done by Paul G. Backes 
and Mark K. Long of Caltech for NASA’s 
Jet Propulsion Laboratory For further 
information, write in 55 on the TSP 
Request Card. NPO-19410 



The Telerobotic Plant Tender would move among plant stems to tend them without damag- 
ing them. Two joint actuators — one for pitch and one for translation — would be located just 
outside the chamber; the remaining five actuators could be mounted in the linkage (or outside 
the chamber if cable drives were used). 


Program for Redesigning a Radial Diffuser in a Turbopump 

A program for designing impeller blades has been adapted to design of diffuser vanes. 
Marshall Space Flight Center, Alabama 


A computer program for redesigning 
the vanes of a radial diffuser in a turbo- 
pump was formulated to satisfy new oper- 
ating requirements while not changing 
either the number of vanes or the radial 
locations of the leading and trailing edges 
of the vanes (see figure). The new operat- 
ing requirements include specified levels of 


performance in off-design operation. 

The computer program is a modified, 
upgraded version of a program devised 
previously for designing blades of centrifu- 
gal pump impellers. That program was 
described in two previous articles in 
NASA Tech Briefs ; “Computer Program 
Aids Design of Impeller Blades” (MFS- 


29783), Vd. 16, No. 2 (February. 1992), 
page 93, and “Simplified Computation of 
Blade-Surface Coordinates” (MFS- 
29875), Vol. 17, No. 10 (October, 1993), 
page 100. 

To recapitulate: By use of two coordi- 
nates called “G" and “/T, the complex 
three-dimensional surface of a blade fin 
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this case, a diffuser vane) can be 
described as though it were two-dimen- 
sional. The definitions of these coordinates 
are G = j dm and H = IrdO , where m 
denotes meridional length, r denotes radi- 
al length, and 0 denotes circumferential 
angle. The mean line of the blade is gener- 
ated in the G-H plane with the inlet and 
discharge blade angles specified and the 
hub and shroud contours defined. Then 
the coordinates of the pressure and suc- 
tion sides of the vane are computed from 
the mean line and a specified elliptical or 
other distribution of thickness along the 
mean line from the hub to the shroud. 

The foregoing computation of the shape 
of the vane is performed by one of several 
subprograms that are executed sequen- 
tially in an iterative design-and-analysis 
procedure. The vane-shape-generating 
subprogram generates input data for use 
in computing distributions of pressure and 
velocity in a subprogram that analyzes the 
design. If the resulting blade loading and 
performance as computed by the design- 
analyzing subprogram are acceptable, the 
design is structurally analyzed. A design 
that satisfies both performance and struc- 
tural requirements is passed to a final sub- 
program that generates a practical vane 
design for fabrication. 


This work was done by Kevin J. Lunde 
and Wei-Chung Chen of Rockwell 
International Corp. for Marshall Space 


Flight Center. For further information, 
write in 94 on the TSP Request Card . 
MFS-30049 



The Leading and Trailing Edges of a redesigned diffuser vane were constrained, as an 
explicit condition of the redesign, to lie at the same radii as in the original design. 


Announcement: Netv Scan Converter with Serial D1 Output 

FOLSOM RESEARCH HAS BUILT PRECISELY 

THE TOP-OF-THE-LINE SCAN CONVERTER YOU ASKED FOR. 



Our new 9700XL scan converter has everything the most 
demanding professionals have asked for. For one thing, our proprietary 
scan conversion techniques provide the best image quality you’ll see 
anywhere. 

That’s why Folsom Research scan converters are the 
choice of NASA, Fortune 100 companies, 
military, and any organization neeciing 
superior quality in converting any 
high-resolution computer or imaging 
source to broadcast-quality video output. 

And, of course, the 9700XL continues 
our tradition of providing the rock-solid, 
mission-critical reliability you demand. 

Also, as a leading-edge company, we provide 
leading-edge features. The 9700XL is the first 
scan converter offering a serial D 1 output. 

The 9700XL has all the features and performance you expect 
from Folsom Research, including: 

• RS-232 control 

• Dynamic pan and zoom 

• Multiple flicker elimination filters 

• Conversion to all major video formats 
(RGB. NTSC PAL, S- Video (Y/C), Betacam, true 31.5 KHz, and serial Dl) 

See us at Siggraph Booth #914 



NTSC /PAL 
Monitor 


Now, the proof - 
Call us, fax us, or 
e-mail us for a free 
demonstration, and 
decide for yourself 


Folsom 

RESEARCH 

526 East Bidwdl Street 
Folsom, CA 95630-3119 
Tel (916) 983-1500 
Fax (916) 983-7236 
Email: sales@fblsom.com 
httpL/wivw.fblsom. com 

Engineered for 
Professionals 
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Mechanical Manufacturing 




INTRODUCING ACCEL EDA“- the all-new environment for 
PCB design. The result of our Sequoia Project, ACCEL EDA 
joins the power and flexibility of P-CAD® 
with the speed and ease-of-use of Tango? 

Scale new heights with advanced features for 
mixed signal designs and our integrated 
InterRoute"* shape-based routing tool. 

Expand the environment with tight 
interfaces to Viewlogic^ CCT“ and popular 
analysis tools. All backed by the service and 
support that has made ACCEL and its 
value-added partners the leaders in desktop EDA. 


CORRECT by Des 


from the rOOt of J OUT 

towering products 



Call Today. See how accel eda 

can help you grow good ideas 


** An object-oriented database enabled 

THIS SPUT POWER PLANE TO RETAIN ITS 
INTELLIGENCE AND PASS DRC. 


)f F I C£ AND MORE. - QXF INPUT AND OUTPI 

te • - Cross • sect i on yjew op pads an o 
- Network floating licensing - Sin* 


Inter-operability - integrated 



into great products. 



ACCEL Technologies, Inc. 

800 488-0680 Sales 
619 554-1000 Service 
619 554-1019 Fax 


For More Information Write In No. 462 
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4a Virtual Factories for Electro-Mechanical 
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The cover shows a comb drive, a common element in microelectromechanical systems (MEMS) design. This silicon structure requires 
both electrostatic and mechanical problem-solving techniques to simulate device behavior accurately. The structure shown was modeled 
with Microcosm Technologies' MEMCAD, a fully integrated design suite for AAEAAS. See "New Products," page 22a. 
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We're from the Pacific Northwest... 

Announcing our new 
line of RF Connectors 

■ Waterproof 

■ 0-Ring Design 

■ Custom Modifications 
Welcome!! 

...we know about water! 



aL ELECTRONICS INC. 

10421 Burnham Dr. N.W.. Bldg. 4, Gig Harbor, WA, USA 98332 
j I ^ Email:adinfo@adelectronics.com ■ http://www.adelectronics.com 


Call or fax for information, samples or quotation. 

PHONE (206) 851-8005 
FAX (206) 851-8090 
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NEWS 

BRIEFS 

Notes from Industry and 
the Federal Laboratories 

Two scientists at Oak Ridge National 
Laboratory (ORNL), Mike Ramsey and 
Stephen Jacobson of the Chemical and 
Analytical Sciences Division, have developed 
a microchip for analyzing DNA and for 
other kinds of molecular screening and 
research. Called MicroBioLab, the tiny 
device has several advantages over current 
methods: the sample amounts — often of 
expensive or hard-to-get materials — are as 
much as 10,000 times smaller than those of 
conventional instruments, it is completely 
computer-controlled, and it can do a DNA 
analysis using enzymes in just 5 minutes 
instead of the hour required by the conven- 
tional technique. 

The glass microchip, thin as a microscope 
slide, is etched to form interconnected 
chambers and channels just beneath the sur- 
face. Electrodes near the chip apply an elec- 
trical field to pump the charged molecules of 
the minuscule liquid sample, mixed in the 


chambers, through the channels — a process 
called electrokinetic transport. 

The molecules are saturated with a fluo- 
rescent dye and then enter a separation 
channel, where they are sorted by size and 
electric charge. When a laser beam shines on 
them, the dye in the molecules emits light: 
the larger the separated fragment, the 
stronger the fluorescence. A detector records 
the various light intensities, and the infor- 
mation is sent to a computer as a profile of 
the molecular structure. The MicroBioLab 
has been used for the common DNA analy- 
sis technique called restriction fragment 
length polymorphism. 

Ramsey says the chips could be adapted 
for use in genetic diagnosis, DNA finger- 
printing, and drug research, where candidate 
compounds could be tested using the small- 
est possible samples. The Micro-BioLab, he 
notes, could be used to screen people for 
genes that predispose them to breast cancer, 
obesity, or bearing children with cystic fibro- 
sis. “To make such an analysis,” he says, “we 
eventually hope to require only a few white 
blood or skin cells in a tiny liquid sample. A 
finger-prick blood sample is a huge volume 
of material for us.” 

The National Institute of Standards and 
Technology (NIST), the microcircuitry con- 


sortium SEMATECH, and five companies 
have joined in an effort to develop instru- 
mentation to support the effort to pack 
more and more onto semiconductor chips. 
Participants in the Scanning Capacitance 
and Electromagnetic Sensor Consortium 
plan to research ways of accurately measur- 
ing the relative location, or overlay, of fea- 
tures in successive chip layers. Successful fea- 
ture placement requires metrology accurate 
down to below 10 nm, so the consortium 
will examine and compare two new methods 
capable of such accuracy: scanning capaci- 
tance probes and electromagnetic sensors. 
Corporate members are Ansoft, Bio-Rad 
Laboratories, Digital Instruments, KLA 
Instruments, and Optical Specialties Inc. 

For technical information, contact 
Michael Cresswell, consortium project direc- 
tor and an engineer in NIST’s Electronics 
and Electrical Engineering Laboratory, at 
B360 Technology Bldg., NIST, Gaithers- 
burg, MD 20899-0001; (301) 975-2072; 
E-mail: michael. cresswell @nist.gov. 

Armed with a new process to separate the 
carbon isotopes 12 C and 13 C from each other, 
NanoDynamics of New York, NY, has 
teamed with SI Diamond of Houston, TX, a 
leading producer of diamond coatings, to 
make improved heat spreaders for microelec- 
tronic devices. Along with better heat sinks 
( I3 C isotopes in diamond can reduce its ther- 
mal conductivity), the process may lead to 
greater use of a new magnetic resonance 
imaging procedure. 

The process, called solar-wind separation 
for the time-of-flight separation of elements 
observed in solar flares, uses less energy and 
separates isotopes faster than conventional 
distillation processes. NanoDynamics says it 
should lower the cost of enriched l2 C from 
$500 per gram to under $10 per gram. 

The leftover 13 C from the separation 
process will also cut the cost of medical diag- 
nostic studies that rely on the isotope s excel- 
lent nuclear magnetic properties. By injecting 
13 C-glucose into a patient, doctors can study 
the metabolic activity of the brain and other 
organs, and a ' C-urea pill can help detect 
ulcer-causing bacteria in the stomach. For 
more information, contact Dr. Chia-Gee 
Wang of NanoDynamics at (212) 249-2232. 

The Materials Science and Technology 
Division of Los Alamos National Laboratory 
and the Minnesota Mining and 
Manufacturing Co. (3M) will cooperate in a 
CRADA to come up with a new electrode 
structure for polymer electrolyte membrane 
fuel cells. Researchers in the labs Electronic 
and Electrochemical Materials and Devices 
Group are focusing on the implementation of 
a unique catalyst layer configuration, which 
may have substantial advantages in direct 
methanol-fueled fuel cells. 



Mike Ramsey shows the MicroBioLab chip he and his ORNL colleagues have developed (Photo ORNL/John Smith) 
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[f You Think Omron Only Makes Relays, 
Read Between Our Lines. 



I t’s true we’re the worlds number 
one relay supplier. So it’s not 
surprising to learn that design engineers 
and specifiers know us for our relays. 

But we also manufacture the 
worfd’s mast complete line of switches 
and photomicrosensors. 

For years we’ve been building all 
types of switches, photomicrosensors, 
and relays for leading companies that 
manufacture telecommunicatioas 
products, home and office electronics, 
computer peripherals, appliances, and 
HVAC equipment, just to name a few. 



Proven reliability 
makes Omron 
relays, switches, 
ami photo- 
microsensors the 
preferred choice 
of design engineers 
and specifiers 
worldwide. 


What does all this mean? That’s 
simple. Our expertise has led to the 
development of standard components 
for all kinds of applications. And when 
you can fit a standard switch to your 
custom application, you’re looking at a 
considerable cost savings. Plus you’ll 
see your design go into production that 
much faster. 

In switches alone, we have basic 
switches, mechanical keyswitches, 
rotary and in-line DIP, thumbwheel and 
rocker switches, amplified and non- 
amplified photomicrasensors, PCB 
mount and connector-ready photo- 
microsensors, as well as lighted and 
oil-tight pushbuttons. 

And everything Omron makes is 
100% tested, available to you world- 


wide, and backed up by outstanding 
technical and distribution support. 

To find out if Omron has the 
component solution you’re looking for, 
call now to receive our Standard 
Products Catalog or visit our web site at 
http://www.oei.omron.com. For a 
directory of techinical data sheets, call 
ControlFax at 1-847-843-1963 and ask 
for document *50. 

If you respond to innovation and 
more efficient ways of doing business, 
it’s a story worth reading. 


1 -800-55 0M RO N 


ASK FOR OUR STANDARD PRODUCTS 
CATALOG. IT S FREE! 


omRon. 

WE HAVE TNI FUTURE N CONTROL 
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Virtual Factories for Electro-Mechanical 
Device Manufacturing 

An integrated toolkit aids in design, planning, and partner selection. 

Institute for Systems Research, University of Maryland, College Park, Maryland 
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ISR’s Integrated Toolkit System for electromechanical device manufacturing planning. 


US industries are relying increasingly on 
virtual manufacturing enterprises orga- 
nized around multi-enterprise partner- 
ships. The Institute of Systems Research 
(ISR) is developing an integrated toolkit for 
use in the manufacture of complex electro- 
mechanical assemblies. It is cooperating 
with several companies and government 
agencies and solicits further collaborations 
to help diffuse the results into the industri- 
al base. 

The resulting system will assist in the 
concurrent performance of design cri- 
tiquing, process planning, production 
planning, and partner selection. It will pro- 
vide feedback on design performance, 
manufacturability, and production alterna- 
tives, taking into account the capabilities of 
potential partners. This will aid industrial 
competitiveness by providing ways to 
rapidly assess the cost, performance, and 
time to market of proposed designs. 

Traditionally, manufacturing planning is 
done at two levels: the factory level 
(abstract machines and processes) and 
the detail level (specific machines). For vir- 
tual manufacturing, planning (and some- 
times design) must also be done at a third 
level: the aggregate level, which involves 
partners and their capabilities. ISR is 
developing integrated methods for reason- 
ing at all three levels, as outlined below: 

• Design. Recently there has been a 
proliferation of tools for critiquing various 
aspects of a design (performance, manu- 
facturability, assembly, maintenance, etc.). 
ISR is building a framework for integrating 
multiple design-critiquing systems, using 
tradeoff analysis to give consistent feed- 
back to the designer. This work capitalizes 
on experience in building similar tools for 
other domains. 

• Process Planning. To overcome the 
limitations that variant and generative tech- 
niques have individually, ISR is developing 


a hybrid variant-generative approach. By 
extending previous work on variant plan- 
ning for microwave T/R modules, ISR is 
developing object-oriented variant tech- 
niques for classification, indexing, and 
retrieval of process plans. Using hierarchi- 
cal task-network planning techniques, the 
retrieved plans are used as starting points 
for synthesizing new ones. 

• Evaluating Manufacturability. Ex- 
isting approaches are usually confined to a 
single plant. ISR is extending them to 
incorporate aggregate-level evaluation, by 
developing a unified model containing 
information on each partner's responsive- 
ness, equipment availability, product quali- 
ty, cost, and lead time. This is a decisive 
step towards a much-needed exchange 
standard for data about the capabilities of 
manufacturing firms. 

• Database Environment. ISR is 
developing a data environment in which 
integrated models can have easy access 
to disparate data sources. By modelling 
various decision-making steps (e.g., prod- 
uct design, processing planning) as 00 
processes, 00 constructs can be used to 


build decision-support capabilities such as 
feedback loops and man-machine interac- 
tion, and ISR techniques for integrating 
heterogeneous databases allow easy 
access to legacy systems. 

• Partner Selection and Production 
Planning. ISR is extending previous 
approaches, providing ways to develop 
aggregate-level plans incorporating multi- 
ple partners. The system will synthesize 
alternative production plans, using an opti- 
mization model to evaluate them for prod- 
uct cost, quality, lead time, etc. It will sug- 
gest (near-)optimal plans to the user, and 
monitor the manufacturing environment to 
enable replanning as exceptional condi- 
tions may require. 

This work is being done at the 
University of Maryland by faculty from 
several departments, including the 
Institute for Systems Research, the 
Computer Science Department, the 
Mechanical Engineering Department, 
and the College of Business and 
Management, with funding from the 
National Science Foundation and the 
US Army Tank and Automotive 
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This is the world's most advanced 

data recorder. 



And dot's DAT. 


Less is more. 

The Sony PC200 Series is an entire new 
generation of data recorders. The smallest 
go-anywhere recorders available. With 
features and performance that put them in a 
class by themselves. And with configurations 
from 2 to 64 channels, bandwidths from DC 
to 100 KHz, and even a hybrid for 
simultaneous wideband analog and/or 
digital data, there’s a model to precisely 
fit your requirements. 

The DAT advantage. 

Sony pioneered DAT, and we know how to get 
the most out of it. The new PC200 Series can 
record up to 6 hours of data with an overall 
transfer rate of up to 3.072 Mbps. Good data, 
with a dynamic range greater than 
80dB. Nothing else comes close. 

The ins and outs. 

Since small size enhances portability, Sony 
provides an RS232C for onsite remote control 
via laptop, palmtop, your choice. Going the 
other way, the SCSI PCIF500 interface 
provides optimum data transfer to your 
PC or workstation. Because the faster your 
data becomes information, the better. 

The soft stuff. 

Imbedded in every PC200 Series recorder 
is Table of Contents software for fast and 
easy searches on the computer. You can 
write each recording block's sub data such 
as ID, ADDRESS, and RANGE. 


Even TIME CODE. And, with Sony's powerful 
PCscan™ data acquisition software, turning 
your data into information was never easier. 


PCscan ' MKII written 
in Windows • 95 32-bit 
code controls a high- 
performance AD con- 
verter, up to 4 Gbyte 
of analog storage, 
high speed search, 
real-time wave moni- 
toring, and tape data 
format conversion. 

That means improved data measurement. And dat’s DAT. 

The Sony advantage. 

Of course, when you choose the PC200 
Series data recorders, you choose Sony, 
and you know what that means in terms of 
constant technology advancement and 
leadership, rugged reliability, and full sup- 
port. Only Sony could make data recording 
exciting. Give us a call and we'll tell you just 
how exciting it gets. All DAT and more. 



Sony Magnescale America, Inc. 

137 West Bristol Lane • Orange, CA 92665 
(714) 921-0630 • FAX (714) 921-1162 


Sony la a regiatared trademark of Sony Corporation 
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Quatech 
Puts PC-Based 
Data Acquisition 
and Instrumentation 
To Work For You 

Quatech can provide the perfect solution for all your 
application needs. Whether you’re developing a new 
system or expanding an existing station, Quatech's 
reliable PC-based hardware and instrumentation will 
get you up and running in no time— worry free— 
because all our products are backed by the technical 
support of fully trained engineers and distributors 

Quatech's affordable DAQ- 
1200 series hardware is an 
economical solution to 
diverse data acquisition 
needs. For industrial app- 
lications, the DAQ-1200 
series is capable of inter- 
facing with signal con- 
ditioning and optical power 
isolation modules to provide a bridge and barrier 
between your process and PC. 

Quatech also provides a 
comprehensive line of 
PCMCIA cards with serial 
communication and data 
acquisition capabilities for 
your notebook and laptop 
computers. Ideal for multi- 
tasking environments, our 

new QSP-100 PCMCIA Type II card has four RS- 
232 asynchronous communication channels. A cable 
is provided with four separate D-9 connectors. 

For over a decade, Quatech has been providing 
innovative solutions to the most diverse 
communication and data acquisition applications. 
Contact one of our expert sales engineers today for 
more information about Quatech's products, or for a 
tailor-made solution for your application needs. 
Call: 800-553-1170. 


P QUATECH 


From Application to Solution 



around the globe. 




V \ 


Command. Participating faculty include Dana S. Nau (project 
leader), Guangming Zhang (coleader), Michael Ball, John 
Baras, Michael Fu, Ramesh Karne, Ioann is Minis, and VS. 
Subrahmanian. Inquiries concerning rights for the commercial 
use of this invention should be addressed to Bob Karig, 
Institute for Systems Research, University of Maryland, 
College Park, MD 20742; (301) 405-6604; E-mail 
karig@isr. umd. edu. 


DRAM Retention Times as 
Measures of Effects of 
Radiation 

This method exploits the physical mechanisms 
of leakage and changes in threshold voltages. 

NASA’s Jet Propulsion Laboratory, 

Pasadena, California 

The lengths of time during which the cells of a dynamic ran- 
dom-access memory (DRAM) retain bits without being refreshed 
have been found to be useful as measures of the effects of ioniz- 
ing radiation (see Figure 1). This concept is the basis of an 
improved method for characterizing the effects of ionizing radia- 
tion on advanced, high-density DRAM integrated circuits. 

A DRAM is typically implemented in metal oxide/semiconduc- 
tor (MOS) circuitry. A basic DRAM cell (see Figure 2) consists of a 
capacitor in series with an n-channel MOS access transistor that 
is connected to a word line (row-address line) and a bit line (col- 
umn-address line). A bit of information is stored as a charge on the 
capacitor. Because this charge dissipates during a time of the 
order of milliseconds to seconds, it is necessary to restore the 
charge periodically (refresh the cell) so that the cell retains its infor- 
mation content. In each cycle of operation, the contents of the cell 
are read and refreshed via the word and bit lines and the access 
transistor. If too much charge leaks out (equivalently, if the cell is 
not refreshed within a characteristic retention time, r, then the next 
time the cell is read and refreshed, its readout and restored con- 
tent will end up in the opposite (and erroneous) binary state. 



0 20 40 60 80 100 

Retention Time, seconds 


Figure 1. This Series of Data-Loss Curves show the effect of 
increasing radiation dose on the retention times of cells in a commer- 
cial 5-V, 1 6-MB DRAM exposed to y rays from a ®°Co source at a tem- 
perature of 40 °C. The data-retention time is very sensitive to ionizing 
radiation and indicates internal damage, even before other electrical 
parameters change significantly. 
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WE'VE MADE A FEW REFINEMENTS 


TO OUR LINE OF EDA PRODUCTS 


MicroSim customers: call us to move up to these 
latest enhancements. If you aren't yet a MicroSim 
customer, call us ana learn about our EDA 
software's thousands of features. 

Windows 95 & 
NT network 
licensing 


AMD MACH 5 
support 



Increase 
productivity of 
all users 


Error traceback 


Find design entry 
problems quickly 

HDL editor 


Create DSL circuit 
blocks easily 

Comprehensive 
IGBT support 


High performance 
real world models 


TOM-2 model 


Improve simulation 
accuracy of GaAs 
MESFETs 

GMIN stepping 

•** 

Improve DC 
convergence 

Flexible device 
topology 


Synthesize digital 
circuits into new 
CPLDs 


Cross-probing 

w/MicroSim 

Schematics 


Verify PCB layout 
quickly 



Manufactur- 
ability report 


Verify 
manufacturability 
w/board-wide 
rules 


Graphical part 
browser 


Select parts faster 
w/"wild card" 
searches 

Error 

traceback 


Find design entry 
problems quickly 


Cross-probing 

w/MicroSim 

PCBoards 


*• Symbol 
creation Wizard 


Add new symbols 
easily 


Goal function 
Wizard 


Broaden range of 
C language devices 


Produce error-free 
circuit designs 
faster 


Make complex 
waveform 
extraction easy 


MicroSim 


Contact MicroSim at 1-800-245-3022 or 714-770-3022 

You can also visit our Web site http2//www.microsim.com or call our faxback number: 714-454-3296 

Email: sales@microsim.com 

MiooSim and PSpice ant registered trademar ks of MicroSim Corporator Ai other brand and product names ant trademarks of tor respective holders C 1 996, MicroSim Corporation 
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Let There Be Light™ 


Poly-Optical’s fiber optic backlighting 
technology has the following advan- 
tages over alternative lighting methods. 

• Thin (.013" minimum) and Rexible 

• Low Power (from 2 VDC, 30mA) 

• Low NRE, Unit, Assembly, and 
Maintenance Cost 

• Uniform Brightness 

• EMI and Heat Free 

• No Inverter Required 



Superior alternative to EL for backlighting 
LCDs. No EMI, heat, or half-life problems. 


Membrane Switch Backlighting 


OVERLAY, TACTILE DOME. 



Fiber optic backlighting of membrane switch 
flat panels and elastomeric keypads (plastic 
and metal domes, and non-tactile). Tested to 
over 5 million actuations. Adds only 2 oz. of 
tactile pressure to the switch assembly 
Clearly the best way to backlight a 
membrane switch. 



Thin, uniform, heat-free backlighting of panel 
graphics, bezels, and nameplates. 


/<§> 

Paly-Optical' Products, Inc. 

Suppliers of plastic optical fiber devices for light, 
image, and data transmission since 1965. 

1 7475 Gillette Ave. Irvine, CA 92714-5612 

Phone: 714/250.8557 Fax: 714/250.1840 

See our catalog and ad in the Thomas Register 
and EEM directories and on the Internet 

Internet: http://www.poly-optical.com 
E-mail: popi@ix.netcom.com 


The effects of radiation on an entire 
DRAM (as distinguished from a single cell 
of the DRAM) can be summarized in a fig- 
ure of merit that amounts to an effective 
retention time. Either of two figures of 
merit can be used; the time until the first 
loss of a bit in the absence of refreshing, 
or the time until half of all bits in the DRAM 
are lost in the absence of refreshing. 

Damage caused by ionizing radiation 
can affect the operation of a DRAM cell 
in several ways, including degrading the 
capacitor, altering some of the charac- 
teristics of the peripheral circuity, and 
shifting the threshold voltage (V T ) of the 
access transistor. For the purpose of the 
present method, the most important 
component of leakage from the capaci- 
tor is assumed to be subthreshold leak- 
age through the channel of the access 
transistor to the bit line. This leakage is 
affected by any change in Vj. In a case in 
which the assumption is valid, an 
increase or decrease in the subthreshold 
leakage current produces an approxi- 
mately proportional decrease or in- 
crease, respectively, in r. Thus, radia- 
tion-induced changes in V T can be relat- 


Word Line 



_L 

i — i 
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Transistor 

Storage 
Capacitor c 


Bit Line 


Figure 2. A DRAM Cell stores a bit of infor- 
mation in the form of charge on a capacitor. 
The content of the cell is read and refreshed 
via an access transistor. 

ed to changes in r via the relationships 
among leakage current, V Tt and other 
parameters. 

This work was done by David C. 
Shaw, Gary M. Swift, and Dwayne J. 
Padgett of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information, write in 91 on the TSP 
Request Card. NPO- 19691 


Hardened Data Acquisition System 
for Harsh Environments 

A rugged, compact, and economical system allows 
accurate measurement of dynamic forces in explosive 
or similar conditions. 

US Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi 


The Hardened Data Acquisition 
System (HDAS) is a self-contained 
miniature shock- hardened digital data 
collection system. The HDAS was devel- 
oped for two primary applications: for 
explosive/shock testing and for penetra- 
tor projectiles (see Figures 1 and 2) and 
explosive ordnance. But it can be used 
to measure any physical parameter 
(pressure, stress, strain, acceleration, 
velocity, displacement, or vibration) that 
is normally measured by conventional 
systems that require cabling. Because of 
its compact size, HDAS is portable and 
can be taken into areas where other 
equipment, such as instrumentation 
vans, cabling, etc., cannot go. 

The system consists of a transducer, 
recorder, and two internal battery 
packs, and will easily fit inside a circular 
canister 40 mm in diameter and 150 
mm deep. Such compactness was 
accomplished by using the latest minia- 


ture surface-mount components on 
both sides of a six-layer printed circuit 
board. Miniature high-density program- 
mable logic devices significantly 
reduced the number of discrete compo- 
nents required. 

Currently there are a single-channel 
and a four-channel version of the 
HDAS. The single-channel unit has a 
resolution of 1 1 bits and the multichan- 
nel unit 10 bits. The maximum sam- 
pling rate of both is 100,000 samples 
per second, and the memory size is 
131 ,072 words per channel. 

The sensor and recorder in the HDAS 
can be placed right at the measurement 
point, even if that point is very close to 
the explosion. The components are 
assembled, then covered with a semi- 
rigid epoxy resin to protect them from 
the extreme shock environments they 
are exposed to under test conditions. 
The system can withstand 100,000 g’s 
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SANYO Solar Cells 

Sanyo is the largest manufacturer of amorphous solar cells in the world. Standard product line 
includes: 14 indoor models (1 .35 to 3.0V @ 8 to 42uA), 32 outdoor models (1 to 15V @ 35 to 
350mA), thin-film bendable, flexible, see-through power modules, and photosensors. Custom 
designs for power increase or shape available. SANYO Energy (U.S.A.) Corporation, 2001 
Sanyo Ave., San Diego, CA 92 173; Tel: 619-661-6620; Fax: 619-661-6743. 

SANYO Energy (U.S.A.) Corporation 
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of shock and gives extremely accurate 
data measurements. 

Approximately 10% of the system’s 
memory is allocated for pretrigger data. 



The compact Hardened Data Acquisition 
System can be placed inside a canister as small 
as 40 mm in diameter. 


Low recorder stand-by current allows 
placement of the system weeks before 
a test is conducted. The unit will retain 
its memory for a period of six months 
after acquisition. Data is recovered via 
an IBM-compatible PC and report-qual- 
ity engineering plots can be produced 
within minutes. 

HDAS can be installed quickly by only 
two men for most explosive tests, 
whereas conventional data systems 
require much more time and manpower 
to install the connecting data cables, 
recorders, power systems, and other 
equipment. 

Other potential uses of the HDAS 
system include crash tests for cars or 
other equipment, vibration tests, safety 
tests, monitoring in hazardous work 
areas, and use in flight recorders. 

The HDAS was developed by Dr. Ray 
Franco for the blast-effects research 
work of the US Army Engineer 
Waterways Experiment Station. For 
more information about the HDAS, con- 
tact Dr Franco at (601) 634-3814. 

A patent has been issued on the 
Hardened Data Acquisition System 
(5,317,914). Inquiries concerning rights 
for commercial use of this invention 
should be addressed to the Patent 
Counsel, Waterways Experiment 
Station, 3909 Halls Ferry Rd., 


Vicksburg, MS 39180-6199: (601) 634- 
2757; or the Office of Technical 
Programs and Plans: (601) 634-4 1 13. 



penetrator. 



Lithium Batteries From Battery Engineering. 


For Critical Missions That Demand Guaranteed 
High Energy Density, Reliable Batteries. 

Let us help solve your power source needs with standard or custom- 
designed lithium/thionyl chloride batteries that provide: 

^ * Longlife • High shock and vibration resistance 

• Hermetic sealing and sustained operation from -55°C to +200°C 
• Sizes with capacities ranging from. 14 to 135amphours 
Send for your free copy of SAFETY FIRST, a manual for 
the safe handling and storage of lithium/thionyl chloride batteries. 

For more information, call BATTERY 

1-800-685-4844 or 617-361-7555 gjggEF ENGINEERING, INC. 

Fax:617-361-1835 1 636 Hyde Park Ave. 

E-mail: 75671.121 1<& compuserve.com sr. - Hyde Park, MA 02136 



test data. 
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Model 2010 



Our reputation 

Introducing the 
newest member of our 
DMM family, 
the Model 2010. 

A!eithley offers the most comprehensive and 
advanced line of DMMs in the industry. The 
2000 Series shares an innovative A/D converter 
design and a unique front-end technology that 
ensures highly repeatable and accurate results. 
The new Model 2010 adds onto these strengths 
with capabilities ideal for high-speed production 
testing of active and passive components and 
subassemblies at a breakthrough price. The 
2010 has a very low noise floor of only lOOnV 
for millivolt output testing, precision resistance 
measurements, drift characterization, linearity, 
and isolation testing. It also measures contact 
resistance on relays, switches, and connectors 
with offset compensated ohms and dry circuit 
(20m V) capability. For a free brochure on 
any of these revolutionary DMMs , contact 
Keithley today. 



is on the line. 


Model 2002 
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Model 2001 
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KEITHLEY 


Specifications 


Model 

— < — 

2010 

2002 

2001 

2000 

• Resolution 


77: digits 

87: digits 

77; digits 

67: digits 

• DC volts 


lOnV- 1000V 

InV-llOOV 

lOnV-liOOV 

lOOnV- 1000V 

• AC volts 


lOOnV -750V 

lOOnV- 1100V pk 

lOOnV -llOOVpk 

lOOnV -750V 

• Ohms 


lpil- 100MD 

lOOnft- 1GO 

lGfl 

lOOpD- I20MH 

• DC amps 


lOnA - 3A 

lOpA - 2.1 A 

lOpA - 2.1A 

lOnA - 3A 

• AC amps 


lpA - 3A 

lOOpA -2.1A 

lOOpA -2.1 A 

IpA - 3A 
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Two Algorithms for Faster Acquisition of Carrier Signals 

Acquisition and tracking would be enhanced, even without detailed 
advance knowledge of signal parameters. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 



Figure 1 . A Conventional Adaptive Line Enhancer includes an FIR filter, the weights of which 
are optimized and updated. The subscript k is an integer that denotes sampling time kT. The 
symbols xk, sk, nk, yk, and ek denote the digitized samples of the total input, the input signal, 
the input noise, the output signal, and the output error signal, respectively, at time kT. 


Two digital-signal-processing algo- 
rithms have been proposed to accelerate 
the acquisition and enhance the tracking 
of received radio carrier signals at low 
signal-to-noise ratios (SNRs), even when 
the carrier frequencies are shifted (e.g., 
by the Doppler effect) in unknown 
amounts and at unknown rates. These 
algorithms are improved versions of the 
conventional adaptive-line-enhancer (ALE) 
algorithm, which offers the desired 
acquisition and tracking capabilities, in 
two modes of processing: In the acquisi- 
tion mode, it functions as a band-pass 
filter; in the tracking mode, it functions as 
a low-pass filter. In either mode, the filter- 
ing accelerates acquisition or enhances 
tracking by increasing the effective SNR. 
By use of either of the two proposed 
algorithms, it should be possible to 
achieve an effective SNR 3 dB greater 
than that of the conventional ALE, with 
consequent further improvement in 
acquisition and tracking performance. 

Figure 1 shows major functional 
blocks of a conventional adaptive line 
enhancer (as implemented by the con- 
ventional ALE algorithm). The basic ALE 
strategy is to compare samples of a pres- 
ent input signal with samples delayed 
from a slightly earlier time; the basis for 
this strategy is the assumption that the 
delay will cause the noise components 
of the current and delayed samples to 
become decorrelated, while the carrier- 
signal components will remain correlat- 
ed. When a conventional ALE is function- 
ing ideally, its output is an enhanced ver- 
sion of the received carrier-signal com- 
ponent; that is, the SNR is increased 
over that of the raw input signal. 


The signal in the delay branch is initial- 
ly delayed by an amount mT, where T is 
the digital-sampling period and m is cho- 
sen large enough that the broadband 
components of noise become decorre- 
lated by the delay. The delay branch 
includes a finite impulse response (FIR) 
filter: Following the initial delay of mT, the 
signal is multiplied by a filter weight w 0 , 
then delayed by an additional amount T, 
then multiplied by filter weight w,. This 
process is repeated to obtain a total of L 
stages of multiplication by filter weight 
iv M (/ = 1 to L) accompanied by addi- 
tional delay of T. The FIR filter is adap- 
tive: the conventional ALE algorithm 
includes a least-mean-squares subalgo- 
rithm that optimizes and updates the fil- 
ter weights by the method of steepest 
descent, repeatedly striving to minimize 
the output error signal, e. When the 
adaptive filter converges to a steady 
state, each filter weight fluc- 
tuates about its optimal 
value. 

From the basic ALE equa- 
tions, it can be shown that 
the optimal steady-state 
gain in SNR provided by the 
ALE is given by SNRoutput/ 
SNR input = L + 1 ; that is, the 
increase in SNR would be 
proportional to the length of 
the filter. Thus, for example, 
one could double the gain in 
the SNR by doubling the 
length of the filter. The two 
proposed ALE algorithms 
are intended to double the 
gain in SNR without as large 
an increase in computation- 


al load as would be incurred by doubling 
the length of the filter. 

The first proposed algorithm is called 
the “adaptive line enhancer with double 
filtering” (ALEDF) algorithm. As shown in 
the top part of Figure 2, the ALEDF 
would include an FIR filter cascaded with 
the ALE as the second stage. The coef- 
ficients of the second-stage FIR would 
be real-time copies of those of the adap- 
tive FIR filter in the ALE. By processing 
the received signal through the two iden- 
tical filters, the overall gain (not to be 
confused with the gain in SNR) would be 
squared (equivalently, its decibel or other 
logarithmic measure would be doubled). 
The overall processing time would be 
2 (/_ + 1)7. Because of the double filter- 
ing, the magnitude response of the 
ALEDF would feature a frequency cutoff 
sharper and sidelobes much lower than 
those of the conventional ALE. 

The second proposed algorithm is 
called the “adaptive line enhancer with 
coherent accumulation” (ALECA) algo- 
rithm. As shown in the bottom part of 
Figure 2, this algorithm would provide a 
conventional ALE cascaded with a 
closed feedback loop containing (a) an 
FIR filter with coefficients copied in real 
time from the adaptive filter in the ALE 
and (b) an mT-delay unit with a gain of 
c. To ensure the stability of the ALECA 
system, c must lie between 0 and 1. 
The ALECA would become a conven- 
tional ALE when c = 0. 

This work was done by Hen-Geul Yeh 
and Tien M. Nguyen of Caltech for 
NASA’s Jet Propulsion Laboratory. 
For further information, write in 84 on 
the TSP Request Card. NPO- 19553 



Figure 2. These Proposed Adaptive Line Enhancers would 
double the gain in SNR over that achievable by the conven- 
tional ALE, with a moderate increase in computational load. 
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Analog-to-Digital Converter with Data Processing 

Digitized data can be processed as it is generated. 

Superconducting Super Collider Laboratory, Waxahachie, Texas 


A new device incorporating an analog- 
to-digital converter can be used to 
process digitized data as it is generated, 
off-line from the system processor. 

It consists of the analog-to-digital 
converter for generating discrete digital 
data representative of an input analog 
signal, a data bus coupled to receive the 
digital data as it is generated, a 512- 
kilobyte memory RAM to store the data, 
a processing element to perform a pre- 
determined operation on the data, and a 
system bus coupled to the data-pro- 


cessing element for outputting the 
results of the operation. 

This is the first device to combine ana- 
log-to-digital converters and memory, the 
first module to be designed to the VXIbus 
format, and the first to incorporate an 
averaging circuit in the design. It has a 
sealed analog module (it outputs the sum 
and difference of the log signals for both X 
and Y axes of the beam-position module), 
memory channels, four averaging chan- 
nels, a programmable trigger and digitizer 
clock logic, and a VXIbus interface. 


The device is useful in the fields of data 
acquisition, data processing, communica- 
tions, and electronics. 

This work was done by Alan Jones for 
the Superconducting Super Collider 
Laboratory (SSCL). For further informa- 
tion contact Dr. LeRoy H. Graw, Contracts 
and Technology Transfer Manager, Office 
of Research and Technology Applications, 
MS/1092, SSCL, 2275 Highway 77 
North, Waxahachie, TX 75165; (214) 708- 
1069; FAX (214) 708-2863. 


Redundancy Protects Against SEUs in Flip-Flops in FPGAs 

A majority-voting logic scheme is used. 

Goddard Space Flight Center, Greenbelt, Maryland 


Triple modular redundancy combined 
with a majority-voting logic scheme has 
proven to be highly effective in protecting 
against single-event upsets (SEUs) in flip- 
flop circuits in field-programmable gate 
arrays (FPGAs). [A single-event upset is a 
spurious change of logic state (from 1 to 
0 or from 0 to 1) caused by a single 
impact of ionizing radiation.] Designing 
FPGAs to incorporate triple modular 
redundancy and the ancillary circuitry 
needed to implement the majority-voting 
scheme increases the sizes and power 
consumptions over those of the corre- 
sponding nonredundant versions. 
However, the disadvantage of these 
increases should be more than offset by 
the high densities, low costs, and adapt- 
ability of state-of-the-art FPGAs. Further- 
more, the redundancy-based approach 
costs much less and results in smaller 
increases in circuit size than does 
designing nonredundant circuits to be 
less sensitive to ionizing radiation. 

The figure illustrates an application of 
triple modular redundancy and majority 
voting to one of many D flip-flops in an 
FPGA. In this case, the single D flip-flop 
is replaced by three D flip-flops. The 
outputs (from the Q terminals) of flip- 
flops 1 and 2 are fed to the “select 0” 
(SO) and “select 1" (SI) terminals, 
respectively, of the multiplexors. [SO and 
SI denote the least-significant and 
more-significant bits, respectively, of the 
binary input that selects the data-input 
gate (DO, D1 , D2, or D3) from which the 
signal is allowed to pass through to the 


output terminal of a multiplexor.] 

The output of flip-flop 3 is fed to the D1 
and D2 input terminals of multiplexor 1 
and to the DO input terminal of multiplex- 
or 2; this signal is also inverted and fed to 
the D3 input of multiplexor 2. The DO ter- 
minal of multiplexor 1 is grounded; the 
D3 terminal of multiplexor 1 and the D1 



Triple Modular Redundancy and majority 
voting protect against an SEU or other 
source of error in one of the flip-flops. 
Optionally, an error detector (more precisely, 
a disagreement detector) can be activated. 

and D2 terminals of multiplexor 2 are 
connected to the power-supply voltage. 

The net effect of the connections to 
multiplexor 1 is to implement the majori- 
ty-voting scheme: the output of multi- 
plexor 1 is high (logic 1) or low (logic 0) if 
the outputs of two or all three flip-flops 


are high or low, respectively. The net 
effect of the connections to multiplexor 2 
is to implement an error detector or, 
more precisely, a disagreement detector: 
Multiplexor 2 puts out an “error" signal if 
the output of one of the flip-flops dis- 
agrees with the outputs of the others. 
That is, an “error" signal is generated if 
the outputs of the flip-flops are anything 
other than (1 ,1 ,1) or (0,0,0). 

The benefit of this scheme is that an 
SEU in one of the flip-flops would not 
affect the outcome of the majority vote. 
It would take a highly improbable combi- 
nation of SEUs in at least two of the flip- 
flops during the same clock cycle to 
change the outcome. 

The effectiveness of the scheme was 
confirmed in radiation tests on com- 
mercial FPGAs containing several differ- 
ent kinds of flip-flops in the redundant/ 
majority-voting configuration. Of a total 
of 44,539 SEUs observed, only one 
was associated with an erroneous 
majority-vote outcome; furthermore, 
there was reason to believe that the 
recording of that error might, itself, have 
been an erroneous result caused by a 
spurious test signal. Register elements 
and J-K type flip-flops have also been 
designed. These circuits use self-scrub- 
bing techniques to hold “corrected” 
data indefinitely. 

This work was done by Richard B. 
Katz of Goddard Space Flight Center 

and Rodney L. Barto of Intelsat. For fur- 
ther information, write in 36 on the TSP 
Request Card. GSC- 13659 
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Three-Phase Zig-Zag 
Transformer with 
Neutral Choke 

A transformer and choke combination can 
effectively correct overheating problems 
caused by closely installed nonlinear loads. 

Fermi National Accelerator Laboratory, 

Batavia, Illinois 

A three-phase 60-Hz AC distribution zig-zag transformer and 
choke combination suppresses harmonic currents caused by non- 
linear bads in AC distribution systems. 

Nonlinear bads, including switch-mode power supplies and AC 
drives, often cause harmonic currents in AC distribution systems. 
The combination of a zig-zag transformer and choke installed near 
bads like these helps reduce the higher harmonic currents and con- 
fines them to the neutral between the zig-zag transformer and the 
bad, effectively reducing the amount of bad current circulating 
through the distribution wiring and transformer. 

The use of zig-zag transformers to localize neutral harmonic cur- 
rents is well known, but the addition of a small choke installed in the 
neutral between the three-phase source and the transformer is new. 
For systems where the AC source impedance is substantially larg- 
er than the zig-zag transformer impedance, harmonic currents gen- 
erated by other bads connected to the same AC distribution sys- 
tem will also flow into the bw-harmonb-impedance zig-zag trans- 
former. When that happens, little is gained in reducing harmonic 
currents in the distribution system. With the addition of the choke, 
the impedance for remotely created harmonics is increased relative 
to the AC source. The choke must be designed to saturate at pos- 
sible fault-current values and have a harmonic impedance value 
several times larger than that of the AC source. 

Combining the zig-zag transformer and choke can alleviate AC 
distribution overbads, especially in the neutral, caused by harmon- 
ics in existing installations. The EC 555-2 standard will eventually 
mandate the use of nonharmonic-prcducing bads, but it will not be 
economical to replace existing equipment. The zig-zag trans- 
former/choke combinations to limit harmonic currents can be 
designed into new systems. 

Most modem office and data-processing equipment installatbns 
employ nonlinear switch-mode power supplies that create sub- 
stantial harmonic currents in the AC distribution system and there- 
fore cause overheating of the distribution wiring and power distri- 
bution equipment. The transformer/choke combination can be 
designed into existing systems or retrofitted into troubled distribu- 
tion networks, both more economically and faster than other solu- 
tions, making it possible to localize harmonics much more effec- 
tively in a wide variety of systems. The addition of a choke improves 
the performance of a zig-zag transformer substantially. 

The inventors developed the three-phase zig-zag transformer as 
they sought a solution to overioaded AC branch circuits in an elec- 
tronics data processing room at Fermilab. But anyone who 
designs, specifies, and/or manufactures electrical distribution 
equipment could benefit from the system. Zig-zag transformers for 
harmonic reduction are offered by several commercial manufactur- 
ers, but none supplies transformers with an integral choke. One 
transformer product does not localize or reduce AC harmonics, but 
it is designed to withstand the extra heat losses caused by har- 
monic currents. 

The closest competitive products to the zig-zag 
transformer/choke combination are harmonic trap filters made by 
several different companies. Such filters, which contain tuned cir- 
cuits, are estimated to cost two to three times more, to be larger 
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in physical size, and to have a shorter life expectancy than a simi- 
lar-sized zig-zag transformer/choke combination. Typically, com- 
pared with these filters, the zig-zag transformer with a choke is 
simpler, will last longer, and at $1 100 per 5kVA unit, will cost less. 

This work was done by L. Beverly, R. Hance, A Kristaiinski, and 
A. Visser, electrical engineers at Fermi National Accelerator 
Laboratory. Inquiries concerning rights for the commercial use of 
this invention should be addressed to John Venard, Head, Office 
of Research and Technology Applications, MS/200, Fermilab, PO 
Box 500, Batavia, IL 60510-0500. 


Circuit Doubles Frequency 
of a Digital Clock Signal 

The circuit provides a stable frequency reference 
with no frequency jitter. 

Goddard Space Flight Center, 

Greenbelt, Maryland 

The figure illustrates a circuit that doubles the frequency of a 
digital clock signal. The circuit is designed to produce a stable fre- 
quency reference in the sense that its frequency-doubled output 
contains no significant frequency jitter beyond that of the input sin- 
gle-frequency clock signal. 

Starting from the input terminal, the clock signal is processed 
simultaneously along two separate paths. On path 1 , the input 
signal is differentiated by capacitor Ct and resistor R v The design- 
er must select the appropriate values of Ci and Rt as a function 
of the frequency; the values shown in the figure are for the exam- 
ple frequency of 1 MHz. A Schottky diode clamps the negative 
portion of the differentiated signal to protect the next signal-pro- 
cessing unit along the path. 



the input clock signal in two branches a half input cycle out of phase with 
each other, then uses the sharpened pulses to produce new dock pulses at 
half-input -cycle intervals (double the input frequency). 

This next signal-processing unit is a Schmitt-triggered inverter. 
Its output is a signal at the same frequency as that of the input 
clock signal, but with a longer “on” period, a correspondingly 
shorter “off’ period, and sharper leading and trailing edges on the 
clock pulses. 

Path 2 is identical to path 1 except that the input clock signal 
passes through an additional inverter on its way to the differentia- 
tor. As a result, the output of path 2 is identical to, but half a cycle 
out of phase with, the output of path 1 . 

The outputs of paths 1 and 2 are fed to the input terminals of 
an exclusive-OR unit. Because of the half-cycle difference 
between the two inputs, the exclusive-OR circuit is triggered on 
twice during each input clock cycle, so that it puts out two clock 
pulses for each input clock pulse. 

This work was done by David Galosky of Goddard Space 
Flight Center. For further information, write in 69 on the TSP 
Request Card. GSC-13668 
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Aerosol Sampling and Concentration 
by SCAEP Technology 

Several orders of magnitude of detection capability are achieved by 
combining aerosol capture technologies. 

Tundra Corporation, Newton Upper Falls, Massachusetts 


The Space Charged Atomizing 
Electrostatic Precipitation (SCAEP) air 
sampler/concentrator was developed 
to produce increased sensitivity and 
detection for trace aerosols. These 
include minute airborne concentrations 
of explosives, accelerants, chemical 
residues, and biologies. 

The instrument combines conven- 
tional aerosol scrubbing with high- 
charge electrostatic precipitation. Air is 
sampled into a glass collection tube 
countercurrent to a fine liquid spray. 
The spray is produced by a two-fluid 
nozzle in which high-pressure air is 
directed at small drops of liquid exiting 
a stainless steel needle. 

The needle is connected to a variable 
0-25 kV DC power supply, producing a 
high positive charge on the spray. The 
walls of the collection tube are ground- 
ed, which attracts the charge spray and 
collected aerosol to the tube walls. The 
liquid flows by gravity to a well at the 
bottom of the tube and exits at a single 


collection point. A small centrifugal 
blower produces the sample air train, 
and a pressurized liquid reservoir and 
rotometer control the liquid feed rate. 

The combination of various mecha- 
nisms — impaction, diffusion, intercep- 
tion, adsorption, etc. — results in high col- 
lection efficiencies. Micron to submicron 
particle capture efficiencies are generally 
75 percent to 95 percent, depending on 
particle size and air and liquid flow rates. 
Capture efficiencies for gases are 65 per- 
cent to 100 percent, depending on target 
gas, collection fluid utilized, and air and 
liquid flow rates. 

Most importantly, the relatively high 
air sampling rate (300 liters per minute) 
and low liquid feed rate (0.5-2.0 cc per 
minute) result in aerosol concentration 
factors of greater than 105:1. This 
affords the analyst five orders of magni- 
tude increased detection sensitivity on 
any mating instrumentation or analytical 
technology. 

The collection fluid chemistry can be 


adjusted to reflect the target aerosol 
contaminant. Liquid dwell time in the 
collection tube is less than 30 seconds. 
This provides rapid response to 
aerosolized challenges and real-time 
knowledge of aerosol content. 

The instrument was specifically 
designed for field use. It is self-con- 
tained and portable, and weighs less 
than 50 lbs. The unit requires only a 
110/220 V AC, 50/60 Hz power source. 

This work was done by Robert L 
Imbaro, Erich A. Dieffenbach, and Jeffrey 
B. Imbaro of Tundra Corp. under the 
Small Business Innovation Research 
(SBIR) program for the U.S. Department 
of Transportation's Federal Aviation 
Agency. Inquiries concerning potential 
commercial partnerships to develop this 
product should be addressed to Robert 
L. Imbaro, Senior Project Manager, 
Tundra Corp., 90 Oak St., Newton Upper 
Falls, Mass. 02164; (617) 964-1330; FAX 
(617)332-7407. 
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Difference-Frequency Laser Spectroscopy 
in the Mid-Infrared 

A source-detector module uses nonlinear optical conversion probes for organic 
gaseous mixtures coming out of a hollow fiber membrane. 

FAA Technical Center, Atlantic City International Airport, New Jersey 


Optical absorption spectroscopy has 
been employed in the past for detecting 
small levels of certain trace species in the 
gas phase that are present in a fixed cell 
volume. Single-wavelength lasers and 
long-multipass white cells have in the 
past directly and with great sensitivity 
detected light atmospheric pollutants 
with narrow absorption linewidths at 
reduced pressures. However, no tunable 
diode laser absorption spectroscopy 
techniques currently exist for probing for 
the structure of large organic molecules in 
the mid-infrared (MIR) region, where cer- 
tain groups have their fundamental bands 
of absorption and where chemical spec- 
tral interference from common atmos- 
pheric constituents is less likely to be a 
problem. 

This is primarily due to the unavailabili- 
ty of good-quality laser sources that are 
tunable over a wide enough spectral 
range (i.e., 6 to 8 pm) and the difficulty of 
implementing quantum-noise-limited de- 
tection for high sensitivity. FAA re- 
searchers have made this possible first by 
concentrating the more dilute organic 
species over the background con- 
stituents into a small cell volume, using 
gas-permeable hollow fiber membrane 
separators. Then the sample's absorb- 
ance over its broad structure is measured 
in the cell by the difference-frequency 
generation of narrow laser lines produced 
from the inputs of two near-infrared (NIR) 
lasers and the output of a nonlinear opti- 
cal converter. 

This system has wide applications in 
the areas of environmental monitoring, 
process control, contraband detection, 
and forensic analysis, where there is a 


need to quickly screen in the field for cer- 
tain complex organic compounds that 
can be easily identified through the 
absorption spectra of their functional 
groups in the mid-infrared. 

The choice of chemical species to be 
targeted for detection makes the greatest 
impact upon instrument design and per- 
formance specifications. For explosives, 
which represent molecules of interest, the 
source-detector module first has to over- 
come the limitations posed by conven- 
tional frequency-modulation spec- 
troscopy techniques: tunability of a single 
diode laser source is not available to 
cover the range of the strongest optical 
absorption bands in the mid-infrared 
(1600 to 600 cm' 1 , or 6-15 pm); frequen- 
cy modulation is not feasible for features 
that are as broad as 100 cm' 1 ; solid-state 
laser sources available in this spectral 
region require cryogenic cooling, making 
them difficult to work with; and the sensi- 
tive detectors available in this spectral 
range also require cryogenic liquids, and 
are bandwidth-limited. 

The new source system has broader 
tunability in the mid-infrared through the 
quasi-phase-matching properties avail- 
able from a nonlinear converter and the 
tuning of the input lasers. It takes advan- 
tage of the same nonlinear mixing 
process that produces a third beam at 
the difference frequency of two beams to 
convert MIR light back into NIR light for 
detection. The laser sources and detec- 
tors needed to produce the energy flow in 
both directions are much cheaper and of 
higher quality in the NIR region, and the 
processes are practically instantaneous, 
thus possessing outstanding bandwidth. 


In addition, the characteristics of explo- 
sive molecules that lead to large losses 
prior to detection during sample-handling 
include low vapor pressure, polarity, and 
high adsorptivity. This makes the spectral 
acquisition from low levels of these com- 
pounds in a conventional cell more diffi- 
cult, because of the lack of an adequate 
concentrator design matched with a cell. 

The new system separates out most of 
the air, water, and carbon dioxide that 
can produce a broader background for 
spectroscopic analysis from the sample 
by a solution-diffusion process through a 
thin polymer coated onto a capillary tube 
or small fiber. Bundles of these fibers are 
grouped orthogonally to the direction of 
the air stream to reduce the incoming 
sample by differential permeation to a 
very small flow rate, one that can be 
introduced into a cell of very small vol- 
ume. In order to make any laser spec- 
troscopy system truly usable in the field, 
these technologies have to be merged to 
provide a reliable, confident analysis of 
trace levels of these types of molecules. 

A block diagram of an integrated sys- 
tem design is shown in Figure 1 . Under 
computer direction and control, a laser 
source emits a beam of light at around 
1 .6 pm. This light then is converted by 
the nonlinear converter to light in the 
MIR. This light propagates through a 
multipass cell where the retentate (con- 
centrated gas stream) out of a capillary 
fiber concentrator flows by through the 
action of pumps and blowers. The MIR 
signal is then reflected back to the opti- 
cal converter where it is upconverted to 
1 .6 microns again. The resultant beam is 
then easily detected by a NIR detector, 



Figure 1. Block diagram for the room -temperature Difference- 
Frequency Laser Spectroscopy System. The optical system 
consists of the source-detector, the converter, and the cell. The 
sample passes through the hollow fiber capillary concentrator and 
then into the cell. 



Figure 2. The Source-Detector Module will have both a single fre- 
quency laser to produce 1 .6-micron light as well as detectors capa- 
ble of receiving both the converted signal and the reference output 
from the laser. 
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and the signals are processed by circuit- 
ry and computers. 

A detail of the source-detector is shown 
in Figure 2. All the semiconductors in this 
module are based on 1 .6-micron opera- 
tion. For detectors, this implies simple 
InGaAs-on-lnP photodiodes. For the laser, 
this implies InGaAs/lnGaAsP quantum- 
well devices. These both operate at or 
about room temperature, so the need for 
cryogenic temperature operation is gone if 
they are both mounted on the same cool- 
er. The widespread availability of these 
devices makes it possible to implement 
this source and detector with a nonlinear 
crystal rather easily and economically. 

One crystal whose phase-matching 
curves were measured for its potential use 
as a nonlinear converter in this type of 
device was silver gallium sulfide (AGS). 
Output wavelengths from 3.35 up to 5.4 
pm were produced from the difference-fre- 
quency mixing of a NIR input source at 
0.807 pm with the intracavity field of a tow- 
power Nd:YAG diode laser. Single-input 
devices such as this, where the mixing is 
done in the cavity of the laser source, have 
been shown to produce output powers of 
250 pW in the mid-infrared. By using the 
high nonlinearity and wide phase-match- 
ing window properties of crystals such as 
AGS with higher-power dual-input sources 
in the NIR, enough laser lines with output 
powers exceeding 1 mW can be generated 
at wavelengths that match the maximum 
absorption cross sections of the molecule. 
For an explosive molecule such as 2- 
Nitrotoluene (2-NT), the rotational/ vibra- 
tional bands of its functional groups are very 
strong from 1800 cm' 1 to 1200 cm' 1 , when 
their vapor-phase spectra were measured 
in a large cell (typically 100-cc volume) at 
elevated temperatures. This type of cell 
would only be used as the sample calibrant 
cell for the source and detector reference 
signal, or for storage as a reference spec- 
trum, taken at high signal-to-noise ratios. 

The monitoring of trace species was per- 
formed in a stainless steel single-pass cell 
of 12 cm in length and very small inner 
diameter (0.156 in.), using a 4.57-pm laser 
that was frequency-modulated to match a 
strong N 2 O absorption line, a common 
decomposition byproduct of explosives. 
When a concentrated sample of explosives 
was blown through the center inlet line of 
the cell in a helium carrier, detection on the 
order of 1 pg/cc of the parent 
molecular concentration in the original flow 
was obtained with the N 2 O signal produced 
in this cell. The linearity of the signal, mea- 
sured as a fraction of the Nfi calibrant cell 
signal, was demonstrated over an order of 
magnitude. 

FYtor to the molecular detection in the 
cell, the sample had to be concentrated 
from a more dilute level present in a helium 


flow rate greater than 100 cc/min that was 
going into the membrane module. A cut- 
away view of the fiber concentrator that 
would be used for difference-frequency 
spectroscopy is shown in Figure 3. 

The maximum concentration of the sam- 
ple on the output side was obtained when 
greater than 96-99% of the incoming flow 
was cut to the pump side through the 



Figure 3. The Capillary Concentrator will 
pass the sample feed gas with the explosive 
through a bundle of permeable hollow fibers 
200 microns in diameter. The majority of small 
molecular constituents diffuses through the 
walls of the fibers through the action of a pres- 
sure differential exerted by a pump, leaving the 
concentrated nondiffusive retentate available 
for spectroscopic analysis. 

action of a diverter valve located down- 
stream of the effluent. This same valve 
would control the residual concentrated 
flow rate coming out and switch it into the 
cell for a time interval that would match the 
cell volume. The concentration of 2-NT pro- 
duced with a module that had enough 
fibers for a surface area of 100 cm 2 was 37, 
as measured by the increase in signal 
response of a chromatographic detector 
after switching in the sample contained in a 
1-cc sample loop or volume. 

It is expected that the various compo- 
nents of the system can be further opti- 
mized in performance with an integration 
scheme that suits the application. Some of 
the components can be scaled in size or 
the difference-frequency source tuning 
range changed if the targeted species have 
different absorbance properties. The time 
for an analysis is variable depending on the 
need for either better qualitative information 
down to 0.1 -cm' 1 resolution or quicker 
analysis in less than 1 second, which is pos- 
sible with the various options for laser input 
sources that are available for this type of 
system. The source-detector module can 
be made even more compact and efficient, 
with no moving parts, if a dispersive wave- 
guide is used as the nonlinear converter to 
phase-match the input Sght on a common 
substrate, using lll-V semiconductors. 

This work was done by Alvaro G. 
Mercado of FAA Technical Center and 
Frank Effenberger of Discovery Semicon- 
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Three quadrature encoder 
inputs ( TTL or RS-422) 

Four 12-bit D/A outputs 

Eight 12-bit differential 
A/D inputs, 50 kHz rate 

Watchdog timer may be 
connected to PC bus reset 

48 bidirectional digital I/O 
for solid state relay boards 

Call (503) 684-8005 
Fax (503)684-8164 
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ALLIEDSIGNAL 

Instrument Systems 

Whether you need a precision ac- 
celerometer or a snap-acting, bimetal 
thermostat, AlliedSignal Instrument 
Systems provides the best-value solu- 
tion for your application. 

: JJF 


Our Q-Flex® Servo Accelerometers have 
become the industry standard for appli- 
cations ranging from inertial navigation 
to down-hole drilling, from spacecraft 
attitude and control to seismic monitor- 
ing. Our accelerometers offer the best 
performance-to-cost ratio available. 
Combined with exceptional reliability, 
the Q-Flex accelerometer affords cus- 
tomers the finest instrument for a wide 
variety of applications. 

AlliedSignal Instrument Systems 
PO Box 97001 

Redmond, Washington 98073-9701 
206-855-8010 206-883-2104 Fax 
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ductors for FAA Technical Center with 
supporting work done by SRI Internation- 
al, MU, and Membrane Technology and 


Research for FAA Technical Center. For fur- 
ther information, contact Ms. Jennelle 
Derrickson, DOT /FAA Technical Center, 


ACL-1, Office of Technology Transfer, 
Atlantic City International Airport, NJ 08405; 
(609) 485-5096; FAX (609) 485-6509. 


Stored Waste Autonomous Mobile Inspector (SWAMI) 

In search of safer and more efficient drum inspection, 
scientists have developed a robotic solution. 

Savannah River Technology Center, Aiken, South Carolina 


A mobile robot named SWAMI, devel- 
oped by scientists at the Savannah River 
Technology Center, is making the tedious 
and potentially dangerous job of drum 
inspection safer and more efficient. 

Department of Energy sites store tens of 
thousands of drums containing low-level 
radioactive, hazardous, and mixed wastes 
around the country. Regulations require 
weekly inspection of these drums, a monot- 
onous, time-consuming task workers per- 
form in hostile environments. 

The robotics system improves the effi- 
ciency, documentation, and accuracy of 
drum inspections and inventory, while 
greatly reducing personnel exposure to 
hazardous materials. 

With decommissioning of closed nuclear 
facilities expected to generate more waste, 
robotic systems will play a crucial role in 
future waste inspection and inventory. 

SWAMI performs inspections autono- 
mously after an inspector operating the 
host computer sends the robot on its way. 
The robot captures an image of each drum 
and reads the bar codes, storing the data it 
gathers on an on-board computer. SWAMI 
also transmits data back to the host com- 
puter to allow operators to monitor the vehi- 
cle's location, condition, and other relevant 
information in real time. After the inspection, 


drum images are studied to detect any sus- 
pect containers, and inventories are updat- 
ed with bar-code data. 

The robot also conducts a radiation sur- 
vey of the floor during each inspection. If 
high contamination is found, it stops and 
notifies appropriate personnel. Data is used 
to generate radiation maps of both alpha 
and beta/gamma levels in facility aisles. 

SWAMI is a modified version of the 
HelpMate robot produced by Transitions 
Research Corporation of Danbury, CT. Until 
now, the HelpMate has been used for hos- 
pital applications such as meal delivery to 
patients. Technology Center additions to 
this robot include off-board control and 
display, on-board control, radio Ethernet 
communications, image recording, bar- 
code reading, and radiation survey and 
radiation data display. 

The on-board control system, developed 
by the University of South Carolina, super- 
vises all of SWAMI's subsystems and con- 
forms to the Generic Intelligent System 
Control. This computer architecture is 
used throughout the Dept, of Energy's 
robotics program to cut costs and devel- 
opment time and to maximize reuse and 
compatibility of software. 

A second-generation SWAMI is under 
development. SWAMI II will feature an 


image-analysis system to identify rust spots 
and streaks, a structured light system and 
analysis system to identify drum dents and 
blisters, and an interface with drum com- 
puter database. The robot also will be able 
to navigate backward in a dead-end aisle. 

Floor plans of existing and planned waste 
storage sites can be integrated into the ro- 
bot's control and guidance components to 
allow it to operate in many different facilities. 

This work was done by Clyde Ward for 
the Savannah River Technology Center. 
The Center, operated for the Dept, of 
Energy (DOE) by Westinghouse Savannah 
River Company, is the applied research and 
development laboratory serving the 
Savannah River Site. 

The SWAMI project is part of the DOE's 
technology transfer initiatives and is coor- 
dinated among several federal, academic, 
and commercial entities. Technology 
Center innovations resulting from this 
effort are available to the private sector for 
commercialization. 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
addressed to the Economic Develop- 
ment Division, Westinghouse Savannah 
River Company, 227 Gateway Drive, 
Aiken, SC 29803; (800) 228-3843; FAX: 
(803) 652-1898. 


Thin-Film Electrodes With Integral Current-Collecting Grids 

Electrodes and grids are deposited photolytically on solid electrolytes. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


Thin-film electrodes with integral cur- 
rent-collecting grids can be formed on 
solid electrolytes by photolytic chemical- 
vapor deposition. Heretofore, such elec- 
trodes on solid electrolytes and the asso- 
ciated current-collecting grids were fabri- 
cated in steps by photolytic or sputter 
deposition of grids, followed by sputter 
deposition of electrodes. Grids and elec- 
trodes may or may not have been made 
of the same material. The disadvantages 
of that approach include contact electri- 


cal resistance between the electrodes and 
grids, and the potential for electrode/grid 
peeling and/or buckling caused by ther- 
mal-expansion mismatches. 

Because an electrode and its grid 
according to the present concept are 
made of the same material in an integral 
unit, there is no contact electrical resis- 
tance between the electrode and grid and 
no electrode/grid peeling or buckling 
caused by a thermal-expansion mismatch. 
The electrode film is thin enough to allow 


vapor to diffuse through it while the grid 
lines are thick enough to provide the elec- 
tronic conductivity needed to improve the 
performance. Electrode/grid structures of 
this type should prove useful in fuel cells, 
electrolysis cells, and alkali-metal thermal- 
to-electric converters, and in microdevices 
that include metal coatings and current-col- 
lection networks. 

The technique for photolytic fabrication of 
an integral thin-film electrode/grid structure 
is based on the increase in the rate of pho- 
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Metal Is Deposited Thicker in the areas 
destined to become the grid lines, where the 
mask lets light through at full intensity. 
Elsewhere, the mask attenuates the light to 
cause metal to be deposited thinner. 


todeposition of metal from an organ- 
ometallic vapor with increasing intensity of 
incident light. A mask used to make this 
structure allows light to pass through freely 
in the areas where it is desired to form grid 
lines and attenuates light in the areas 
between the grid lines where it is desired 


to form the thin electrode film (see figure). 
In addition, a self-catalytic effect has been 
observed in photolytic chemical-vapor 
deposition; the rate of deposition is greater 
in areas where photolyticalty liberated 
metal atoms have already been deposited. 
This self-catalytic effect thus enhances the 
thickness contrast beyond that attributable 
to masking alone. 

Thus far, the method has been used to 
make two sample thin-film electrode/grid 
structures; one of tungsten metal and one 
of a rhodium/tungsten alloy. In both sam- 
ples, the electrode portions were 0.5 to 1 
pm thick, while the grid portions were 
about 5 pm thick. 

This work was done by Margaret A 
Ryan, Roger M. Williams, Barbara Jeffries - 
Nakamura, and Dennis O'Connor of Cal- 
tech for NASA’s Jet Propulsion Labora- 
tory. For further information, write in 52 on 
the TSP Request Card. NFO- 19444 


Heavily Fluorinated Resins for 
Electronic Applications 

The liquid precursors have low surface tensions 
and high thermal resistance. 

Naval Research Laboratory, Washington, D.C. 


Polymers that have dielectric con- 
stants below 3.0 and can be easily pro- 
duced from liquid resin precursors are of 
exceptional value to the aerospace and 
electronic circuit industries. This is 
because present computer operations 
are limited by the coupling capacitance 
between circuit paths and integrated cir- 
cuits on multilayer boards, reducing 
computing speed and increasing power 
requirements in such circuits. Introducing 
fluorocarbon into the polymeric compo- 
nents of electronic circuit boards can 
reduce such parasite capacitance. This 
must be accomplished, however, in a 
manner consistent with manufacturing 
requirements of processability, dimen- 
sional stability, thermal tolerance, etc. 

Several series of heavily fluorinated liq- 
uid resins have been synthesized for this 
application, of the epoxy, acrylic, allylic, 
cyanurate, and fluorosilicone types. In 
some cases dielectric constants as low as 
2.10 have been obtained, which are very 
close to the lowest known minimum val- 
ues, for the polymers produced upon in 
situ polymerization of the resins. In addition 
to the direct electronic properties obtained 
by the introduction of fluorocarbon, these 
liquid resins have tow surface tensions, 
which aid in the wetting process of the 
fibers used for printed circuit board rein- 


forcement, and the resulting products after 
resin cure are relatively insensitive to the 
effects of moisture. Fluorocarbon materials 
are resistant to surface wetting by water 
and form excellent barriers to molecular 
penetration by water molecules. 

Considerable attention has been devot- 
ed to high thermal resistance in these fluo- 
rocarbon resin-polymers because of 
requirements in the manufacturing 
process. Not only is the soldering process 
for metallic connectors in a printed circuit 
board stressful to the organic compo- 
nents, but also the matrix polymers must 
withstand an annealing required of the 
electronic elements for a substantial period 
of time. For this reason heavily crosslinked 
systems have been emphasized, and to 
the greatest extent possible only molecular 
bonds of high intrinsic thermal stability 
have been selected for the cure reactions. 

This work was done by James Griffith, 
Arthur Snow, and Leonard Buckley of the 
Naval Research Laboratory and Henry 
Hu of GeoCenters Inc. Inquiries concern- 
ing rights for the commercial use of this 
invention should be addressed to Dr. 
Richard H. Rein, Head, Technology 
Transfer Office of the Naval Research 
Laboratory, 4555 Overlook Ave. SW, 
Washington, D.C. 20375-5320; (202) 
767-3744. 
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SERIAL DATA 
DIRECT INTO 
SOFTWARE 

The Software Wedge™ enables 
users to direct serial data from 
any instrument or device directly 
into Excel, Quattro, VB, statisti- 
cal and industrial software — any 
Windows, DOS, NT, or Win 95 
application. Data from process control and laboratory 
instruments, gages, sensors, PLCs, analyzers, bar code read- 
ers, electronic balances, and telephone systems — any serial 
device — can be collected easily and accurately. TAL 
Technologies. Inc, 2027 Wallace Sc., Philadelphia. PA 
19130; Tel: 215-763-7900 or 800-722-6004; Fax: 215-763- 
971 1; E-mail: tal lG? taltech.com; http://www.taltcch.com. 

TAL Technologies, Inc. 

For More Information Write In No. 301 



TOOLS, TOOL 
KITS, CASES 
AND TEST 
EQUIPMENT 

Installation/repair tools, tool 
kits, test equipment, telecom 
equipment, LAN testers & 
instrument/shipping cases are 
detailed in this 300+ page 
full-color catalog. Includes 
products for field service & depot repair. Indexed catalog 
features over 100 standard tool kits & complete informa- 
tion on “customizing" to meet specific customer require- 
ments. Complete specs & prices are provided for all prod- 
ucts. Tel: 800-866-5353; Fax: 800-234-8286. 

Specialized Products Co. 

For More Information Write In No. 300 
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I industrial 
I MICRO- 
HM^ CONTROLLERS 

''etui todav tor vour FRIT. 32 - 
page catalog of Basicons micro- 

t7Ttnm controller product line. Fea- 
tured are a variety of 8-bit and 
16-bit microcontrollers with 
integral UARTs, BASIC lan- 
guage. watchdogs, date/calendar clocks and digital I/O 
starting under S120, plus peripherals for A/D, D/A, iso- 
lated inputs and outputs, level shifters, etc The ideal 
source for OEMs since 1982. Basicon, Inc., Beaverton, 
OR; Tel: 503-626-1012; Fax: 503-643-4686. 

Basicon, Inc. 

For More Information Write In No. 302 

ELECTRONICS PACKAGING 
SERVICES 



Deugn, layout, engineering running Mentor Gnurhics*. 
Cadence*, Zuken-Redac*, PADS*. AutoCAD , and 
Intergraph systems. 

• Analog/RF/Mkrowave/High Speed 

• PCB/Hybrid/MCM 

• Military/Commercial 

• Proto/Turnkey/ Production 

Paradigm Technologies Inc., 18000 72nd Ave. S.. Stc 190, 
Kent, WA 98032; (206) 251-8181; Fax (206) 251-6775; 
E-mail: pti&pdigm.com. 



Paradigm Technologies 

For More Information Write In No. 303 
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NEW PRODUCTS 


ME MS Software 
for Next* 
Generation 
Projects 

MK^Da>sm Technologies Inc., 
Cary. NC, has unveiled MEM- 
CAD, its software fa design and analysis of mcroelectro- 
mechanicai systems (MEMS). Developed at MfT and 
licensed to Microcosm, the software initially is being made 
available to Ford Microelectronics and Texas Instruments 
through the company’s CAD Partnership Program. The 
products will address 3D visualization of devices from 
mask and process input, general structural analysis, 
electromechanical analysis fa capacitance-based sen- 
sors (accelerometers, gyros, and pressure sensors), and 
electromechanical analysis fa electrostatic actuation 
(valves and force-balanced sensors). 

For More Information Write In No. 800 


Low-Inductance 
Capacitor Arrays 

The family of low-induc- 
tance capacitor arrays 
(UCA®) from AVX Corp., 
Myrtle Beach, SC, is 
specifically designed to reduce voltage spikes that 
occur during high-speed, high-current switching. With 
inductance values as low as 50 pH, UCAs do high- 
speed decoupling for multiple signal paths in high-fre- 
quency switching applications. Optimized to operate at 
60 °C, they are available in single, double, or quad 
capacitor configurations. Capacitance range is from 
130 nF pa section in single-cap design down to 18 nF 
pa section in the quadruple design. Inductance spec- 
ifications range from 50-100 pH depending on design. 

For More Information Write In No. 803 




TO- 220 Power 
Resistor 
Extends Range 
Downward 

Caddock Electronics, 
Riverside, CA, adds the 
MP916 to its heat-sink- 
mountable powa resista family in the TO-220 package. 
The MP916, which extends the available resistance 
range down to 0.010 ohm (+/-5%). is rated at 16 W (40 
A continuous current) at 25 °C case temperature. Its 
inductance of <10 nH suits it fa critical current-sense 
applications fa mota-control feedback, powa sup- 
plies. and otha powa control circuits. Otha models are 
the MP930 (0.20 ohm-5 kohms/30 W) and the MP925 
(up to 100 kohms/25 W). 

For More Information Write In No. 801 




Micro- 
processor 
Heat 

Disslpators 
and Clips 

IERC, Burbank, CA, 
has introduced a 
line of unidirectional heat dissipators and clips 
designed for Intel's P54C/P55C 150-200-MHz micro- 
processors. The company says the design combines 
superior heat removal with a smaller, lighta-weight 
package. An omnidirectional dissipator is also avail- 
able fa high-speed microprocessors offering univa- 
sal airflow. IERC also offers a family of clips for a vari- 
ety of circuit-board and socket applications. 


For More Information Write In No. 804 



Photo micro - 
sonsor Design 
Suppresses 
Backgrounds 

The EE-SY 190/191 pho- 


tomicrosensors from Omron Electronics, Schaum- 


burg, IL, use miniature Fresnel lenses and angled 
emitters and detectors to enhance capabilities. 
Because the deflected beam is tightly focused, back- 
ground surfaces beyond the 7 -mm sensing range are 
suppressed, so even translucent objects can be 
detected. Operating ambient temperature range is 
-25 to 85 °C. Omron offers top-view (EE-SY 190) and 
side-view (EE-SY 1 91 ) models: the first is 1 8 (I) X 6 (w) 
X 9 mm (h), the second 1 8 (I) X 9 (w) X 6 mm (h). Each 
costs $7.61 and is available from stock. 


For More Information Write In No. 802 



PCB 

Plotter for 
Fine-Pitch 
Technology 

LPKF CAD/CAM Sys- 
tems, Beaverton, OR, 
says its new Protomat 
95S plotta creates accurate prototype circuit boards 
in one-third to one-half the time of otha plotters. The 
unit has an automated worn-tool-change device, and 
full programmability of the motor and NC speed. 
Isolation channels as small as 4 mils can be made in 
such materials as FR3, FR4, Teflon, and Duriod. The 
air-bearing Z-axis refaence foot neva touches the 
PCB material. Price is $39,900. 


For More Information Write In No. 805 



Hybrid PWM 
Amplifiers far 
High Power 

Apex Microtechnology, Tuc- 
son, AZ, offers what it calls 
the industry's first line of hybrid pulse-width modulation 
(PWM) amplifiers. With efficiencies up to 97%, the amps 
require less heatsinking and circuit-board space. The 
SA50 and SA51 come in hermetic TO-3 packages and 
the SA01 in a 10-pin hermetic power-dip package that 
requires only 2 sq. in. of board space. The SA01 switches 


at 42 kHz and produces 20 A of continuous output on a 
16-100-V single supply, up to 2000 W of powa to the 
load. The SA50 and SA51 produce 5 A continuous on a 
16-80-V supply fa up to 400 W to the load. The SA50 
switches at 45 kHz. but switching frequency fa the SA51 
can be as high as 500 kHz. 

For More Information Write In No. 806 


Current 
Probes 
with DC- 
lOO-MHx 
Bandwidth 
Tektronix. Beava- 
ton, OR, says that 
its new A6312 
current probe is the first to provide a DC-to-100-MHz 
bandwidth. Designed to work with the Tektronix 
AM 503 series amplifias, the probe combines maxi- 
mum continuous input current of 20 A DC and peak 
AC current of 50 A. It is available separately to exist- 
ing ownas of AM 503 series amplifiers, or as Option 5 
to the AM 503 current measurement system. Base 
price is $995, or $145 as Option 5. 



For More Information Write In No. 809 


Spring Return 
Selector Switch 

Called by Electroswitch Elec- 
tronic Products, Raleigh, NC, 
ideally suited for test/mea- 
surement, audio, avionics, 
and industrial applications, the 
Cl Spring Return is just 0.8 in. 
square, and features a return 
that breaks contact when 
released. It has three selector positions, and can be 
mounted in solder-lug, vertical, and rear PCBs. 
Variations include shaft and bushing lengths, and 
shorting and nonshorting vasions. Pricing ranges 
from $5.25 to $6.50 in quantities of 5000-25,000. 

For More Information Write In No. 807 


PCB 

Connoctors 
Offer 

Compatibility 

The Type 249 printed 
circuit board connec- 
tors from RIA electronic Inc., Eatontown, NJ, are 
designed to be compatible with industry-standard 
square a round pin headas. The pluggable connec- 
tor, with 5.08-mm (0.200") pin spacing, can be con- 
nected horizontally a vertically to the PC board and 
enables easy board replacement in the field. Integral 
latches provide secure connection to the headers. 
The 2-24-position devices are rated at 15 A/300 V. 
Lift system contacts handle wires of 28-12 AWG. 

For More Information Write In No. 810 





Unique 
Sinks lor 
High-Power 
Electronics 

The Augmented-Fin line 
of heat sinks from Aavid 
Thermal Technologies, 
Laconia, NH, employ a design that substantially 
increases air-flow turbulence in faced-air cooling sys- 
tems. According to the company, the design increas- 
es thermal performance and lowers temperature rises 
by 15-25% ova traditional flat -fin types. The sinks are 
available in all custom-bonded fin sizes. Price fa the 
smallest, suitable to cool microprocessors, is $10.00 
pa 500 pieces. 


For More Information Write In No. 808 


Polyothylono Film with 
High Conductivity 

The D/W 552 ultrahigh-molecular-weight (UHMW) 
polyethylene film from DeWAL Industries. Saunders- 
town, Rl, has 1 00 times the conductivity of the com- 
pany's conventional conductive UHMW polyma film 
(D/W402B). With a tensile strength of 3000 psi and 
an elongation of 60%, the film can be used as 
shielding for low-noise cable and for other electron- 
ic applications. It is available in thicknesses of 
0.005-0.020 in. 


For More Information Write In No. 81 1 
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Manufacturing/Fabrication 


Reusable Union for Joining Tubes 

A mechanical connector can be tailored to preserve the flow pattern in joined tubes. 
Lyndon B. Johnson Space Center, Houston, Texas 


Reusable unions have been designed 
especially for joining tubes that contain 
gases at high pressures. Unlike older 
mechanical connectors, the reusable 
unions do not alter the internal geome- 
tries of the joined tubes and thus leave 
the original internal flow patterns undis- 
turbed. 

The reusable unions can be used in 
place of standard flared tube fittings, 
swaged fittings, and welded connec- 
tions. They can be installed and 
removed easily, even on tubes or pipes 
of various hardnesses and dissimilar 
wall thicknesses. They include O-ring 
seals that create leaktight connections. 

A representative union of this type 
(see figure) consists of a shell with 
clamp ties and O-rings at its ends. The 
interior of the shell is machined to 
match the external contours of the 
tubes to be joined. For example, if two 
pipes of different inside and/or outside 
diameters had previously been joined 
by a welded sleeve that has since been 
removed, the shell of the reusable union 
is machined to accommodate the out- 
side diameters of the tubes and simu- 
late the internal configuration of the 
original sleeve. Unlike in older mechan- 
ical connectors, there is no flaring or 
other distortion of the outsides or 
insides of the tubes. Thus, the internal 
configurations and surface finishes of 
the tubes and original sleeve are pre- 
served. 

Each clamp tie consists of halves 
bolted together around the shell of the 
union. If necessary, a pair of clamp ties 
can be joined by clamping rods that 
extend on opposite sides of the union 
and tubes parallel to them. 

In one of many possible versions, a 
union of this type can be configured to 
provide an ultrasmooth turbulence-free 
flow path between pipes. In this case, it 
would be internally machined to elimi- 
nate edges. This version would be espe- 
cially useful in a flow meter or a pressure 
transducer. Another version could be 
used to obtain a desired internal shape 
for an experimental study of flow in a 
component of that shape: for instance, if 


a prototype connection is not available 
for testing, its internal configuration can 
be fabricated in the union. Unions can 
also be configured to accommodate 
tubes or other components that have 
noncircular cross sections. 


This work was done by Joseph S. 
Cook, Jr., and Scott W. Burge of 

Johnson Space Center For further 
information, write in 37 on the TSP 
Request Card. MSC-22079 
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TUBES CONNECTED VIA ORIGINAL (NONREUSABLE) WELDED-SLEEVE JOINT 
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TUBES RECONNECTED VIA CUSTOM-MACHINED REUSABLE UNION 
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DETAIL OF A TYPICAL CLAMP TIE (AXIAL-VIEW CROSS SECTION) 


The Reusable Union is machined to preserve the internal configurations of the joined tubes 
or of a previous nonreusable joint (here, a welded connection). The clamp ties at its ends hold 
the tubes securely without damaging them. The clamp bars help to secure clamp ties and to 
bear tensile loads. 
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Liftoff of Epitaxial InP by Preferential Etching of ln x Gai_ x As 

Thin InP films can be made for a variety of electronic devices. 

Lewis Research Center, Cleveland, Ohio 


Thin indium phosphide films can now 
be grown epitaxially on substrates, then 
lifted off in a preferential-etching process 
and transferred to other substrates for 
incorporation into a variety of electronic 
devices. The combination of epitaxial 
growth and preferential etching is called 
the “preferentially etched epitaxial liftoff” 
(“PEEL”) technique. 


Previously, the PEEL technique had 
been applied to GaAs thin-film devices, 
but not to InP devices. Application to InP 
was inhibited by lack of a suitable pref- 
erentially etchable material for the inter- 
layers between InP substrates and the 
InP epitaxial thin films to be fabricated. 
An interlayer is required both to serve as 
a sacrificial release layer and to be lat- 
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tice-matched to InP so that a defect-free 
thin epitaxial film of InP can be grown 
upon it. 

The figure illustrates one aspect of the 
PEEL technique as applied to InP. First, 
an interlayer is deposited on an InP sub- 
strate, then the desired thin film of InP is 
grown epitaxially on the interlayer. 
ln x Ga t -*As has been found to be a suit- 



A Thin Epitaxial Film of InP is deposited on 
the In^Ga^xAs interlayer. Subsequently, the 
interlayer is etched away to obtain a free- 
standing InP film. 

able interlayer material. When x = 0.53, 
the lattice constant of \nJ^a^- x As is 
matched to that of InP. Thus an interlay- 
er of InxGa^xAs can be deposited as 
thick as desired, without adversely 
affecting the InP epilayer that is formed 
subsequently. 

In preparation for separation of the 
epitaxial InP film from the underlying lay- 
ers, black wax dissolved in trichloroeth- 
ylene is sprayed onto the epitaxial layer 
and allowed to dry, forming a top wax 
layer about 1 mm thick. The evaporation 
of the trichloroethylene causes the wax 
deposit to shrink; this puts the wax in 
tension so that it tends to peel the InP 
epilayer up from the edges. 

Next, the layered structure is 
immersed in an acid solution that selec- 
tively etches the ln x Gai_*As interlayer 
much faster than it etches the InP layers. 
One suitable etching solution is a mix- 
ture of 1 part HF, 1 part H 2 0 2 , and 10 
parts H 2 0. At room temperature, this 
solution slowly removes the ln x Ga 1 _ x As 
interlayer without etching the InP layers. 
As the etch proceeds inward from the 
edges, the tension in the wax peels the 
InP epilayer up from the corners; this 
helps to expose more of the interlayer to 
the solution, thereby accelerating the 
etch-and-liftoff process. When the inter- 


82 


NASA Tech Briefs, July 1 996 


layer has been removed entirely, the wax 
peel floats away in the solution, carrying 
the InP film with it. 

The wax peel carrying the InP film is 
retrieved and handled carefully so as not 
to damage the film, which is fragile. After 
washing in deionized water to remove 
any remaining etching solution, the wax 
peel is placed on filter paper and the InP 
film is gently separated from the wax. Any 
wax residue on the InP film is dissolved in 
trichloroethylene. Finally, the InP film is 
transferred to the destination substrate. 

The major advantage of the PEEL 
technique is that it expands the options 


for the design and fabrication of electron- 
ic devices that contain thin films of GaAs 
or InP. For example, in some cases in 
which monolithic growth of optoelectron- 
ic devices was difficult, the devices could 
be fabricated more readily if some com- 
ponents could be made separately by 
the PEEL technique, then inserted in 
monolithic substructures. The PEEL 
technique does not require sophisticated 
deposition equipment and thus has 
greater potential for commercialization, in 
comparison with other fabrication tech- 
niques that do require such equipment. 
Yet another advantage of applying the 


PEEL technique to InP is that the InP 
substrates can be reused. 

This work was done by Sheila G. 
Bailey, David M. Wilt, and Frank L. 
DeAngelo of Lewis Research Center. 
For further information, write in 87 on 
the TSP Request Card. 

This invention is owned by NASA, and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Lewis Research Center; 
(216) 433-2320. Refer to LEW-15760. 


Crash Protection for a Welding-Filler-Wire Feeder 

Marshall Space Flight Center, Alabama 


A mechanism for positioning a weld- 
ing-filler-wire feeder provides some pro- 
tection against collisions with other 
welding equipment or with the work- 
piece. The mechanism includes a linear 
slide, along which the feeder can move 
backwards up to 1 in. (25.4 mm) against 
a spring load that normally keeps the 
feeder in the nominal position. The 


spring thus acts as a shock absorber in 
the event of a collision between the 
feeder and something in its path. 
Optionally, a limit switch could be added 
at the extreme of travel to stop all move- 
ments of the welding equipment and to 
turn off the welding power. 

This work was done by David G. 
Emerich and Stephen S. Gordon of 


Nichols Research Corp. for Marshall 
Space Flight Center For further infor- 
mation, write in 90 on the TSP Request 
Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 544- 
0021. Refer to MFS-26346. 
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Impedance Control of a Robot With Multiple Control Inputs 

The inputs are merged to compute a resultant manipulator command. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A control system based on an 
impedance-control concept with simul- 
taneous inputs from multiple control 
sources has been developed for a kine- 
matically redundant telerobotic manipu- 
lator. The control system has been suc- 
cessfully tested on a seven-degree-of- 
freedom manipulator. 

For purposes of analysis and compu- 
tation of control commands, a task is 
decomposed into multiple simultane- 
ous behaviors, the combination of 
which results in the manipulator motion 
that executes the task (see figure). 
Each control source demands a behav- 
ior of a different type. The input from 
each source is generated by task- 
space parameterization of the corre- 
sponding desired behavior. By use of 
the impedance-control formalism, the 
inputs from all the sources are merged 
into a set of commands in task space, 
then these commands are mapped into 
commands specific to the task and to 


the manipulator mechanism(s) needed 
to execute the task. Each software 
module can be developed indepen- 
dently and replaced with a new one. 
The resulting system is independent of 
the specific kinematic structure of the 
manipulator mechanism(s). 

This data-driven control architecture 
provides a large suite of available con- 
trol modes by use of a variety of real 
and virtual sensors within the practical 
constraint of a single software system. 
The architecture provides a flexible 
remote-site controller that is well-suited 
for supervisory telerobotic applications. 
The abstraction between task behav- 
iors and manipulator-specific mappings 
makes it possible to apply this architec- 
ture to a variety of mechanisms that 
feature task-space parameterization 
specified by the users. Furthermore, 
the number of degrees of freedom of 
the task space is independent of the 
number of joints in the manipulator. 


In the present approach to control of 
kinematically redundant manipulators, 
the task-space parameterization is 
fixed and is of the same number of 
degrees of freedom as that of the robot: 
this is desirable for the purpose of 
directly controlling all degrees of free- 
dom and eliminating uncontrolled inter- 
nal motions that can pose problems of 
safety, collision, and cyclic motion. In 
addition, it is desirable to utilize all avail- 
able degrees of freedom to complete 
kinematically challenging tasks that 
make unplanned demands upon the 
capabilities of the manipulator and/or 
that take place in unplanned environ- 
ments or circumstances. 

This work was done by Paul G. 
Backes and Mark K. Long of Caltech for 
NASA’s Jet Propulsion Laboratory 
For further information, write in 70 on 
the TSP Request Card. NPO- 19470 
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A Task Is Decomposed into multiple simultaneous behaviors, each of which is specified by a separate control input. 
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Life Sciences 


Small Implantable Pump Would Assist Circulation of Blood 

The design minimizes damage to blood cells. 

Lyndon B. Johnson Space Center, Houston, Texas 


The figure shows the ventricle assist 
device (VAD), which is a rotary pump 
designed to assist in pulmonary or sys- 
temic circulation of blood. The prototype 
VAD is only 3 in. (7.6 cm) long and 1 in. 
(2.5 cm) in diameter. It would be con- 
nected to the left or the right ventricle of 
a human heart to provide additional flow 
of blood to the aorta or the pulmonary 
artery, respectively. VADs are intended 
for temporary use before heart-trans- 
plant operations, or as permanent 
implants to assist circulation in patients 
whose heart outputs are chronically low. 
VADs may also prove useful in portable 
blood-pumping units for field service, 
and in other applications in which minia- 
ture pumps are needed. 

The parameters of the pump design 
were chosen carefully to minimize 
hemolysis (essentially, rupture of blood 
cells). The choice of parameters was 
guided by the results of a series of 
experiments on model pumps, using 
bovine blood. To minimize the number 
of experiments, each pump parameter 
was independently optimized for mini- 
mum hemolysis, then used in the design 
during experiments to optimize the 


remaining unoptimized parameters. 

The pump features an impeller and 
inducer on a shaft with sapphire bear- 
ings at both ends. The impeller/inducer 
combination provides a two-stage 
pumping effect for high efficiency in a 
small package. Blood enters the VAD 
through a flow straightener, which also 
serves as a structural support for the 
bearing at the upstream end of the rotor 
shaft. The inducer imparts some axial 
momentum to the blood and sets the 
blood into rotation to reduce the dam- 
age that occurs in the subsequent 
encounter between the blood and the 
impeller. After receiving additional impe- 
tus from the impeller, the blood flows 
past the vanes of a diffuser, which 
decelerates the rotational component of 
flow, redirecting the outflow in the axial 
direction. The diffuser also acts as a 
structural support for the bearing at the 
downstream end. 

Rare-earth magnets are placed within 
the impeller blades. These magnets 
serve as the rotor magnets of a built-in 
brushless dc motor. An external electron- 
ic motor-drive circuit supplies power to a 
three-phase stator winding on the out- 


side of the pump. The feedback used to 
control the commutation of the windings 
is obtained from the back-electromotive 
force in the windings. Electric power can 
be obtained from a battery or other 
source with a potential between 1 2 and 
32 V. The VAD can pump blood at a 
nominal rate of 5 IVmin against a pres- 
sure of 100 mm of Hg (133 kPa) while 
drawing a power of 9 W; it can pump at 
a greater or lesser rate, depending on 
the patient’s need. 

This work was done by Richard J. 
Bozeman, James W. Akkerman, and 
Greg S. Aber of Johnson Space 
Center, George A. Van Damm of Baylor 
College of Medicine, James W. Bacak 
and Paul A. Svejkovsky of Lockheed 
Engineering and Sciences Co., and 
Robert J. Benkowski of McDonnell 
Douglas. For further information, write in 
76 on the TSP Request Card. 

This invention is owned by NASA, and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Johnson Space Center; 
(713) 483-4871. Refer to MSC-22424. 
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The Ventricle Assist Device is a small rotary pump with a built-in motor. It is designed to pump blood efficiently, with minimal hemolysis. 
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Improved Growth of Viruses in Vitro 

Viruses are grown in more lifelike artificial environments. 
Lyndon B. Johnson Space Center, Houston, Texas 


An improved process for the in vitro 
propagation of viruses in human cells 
is effected in a horizontal rotating 
bioreactor like that described in 
“Simplified Bioreactor for Growing 
Mammalian Cells” (MSC-22060) NASA 
Tech Briefs, Vol. 19, No. 12 (Decem- 
ber 1995), page 24. The process 
shows potential for supplying ample 
viral material for research on viral 
infection mechanisms, transportation 
of viruses from one host to another, 
and chemical and immunological 
treatments. In the past, lack of ade- 
quate supplies has hindered viral 
research in many areas. 

By selective use of cells in which the 
virus thrives, the process yields large 
quantities of viral material that faithful- 
ly replicates the parent virus. The 
process cultures viruses that are diffi- 
cult or impossible to propagate, or 
that mutate excessively, in the conven- 
tional methods that involve the use of 


live animal cells, standard cell lines, or 
explants from cadavers. Among such 
difficult-to-culture organisms are the 
hepatitis virus and the AIDS virus. 

In a demonstration of one version of 
the process, a bioreactor vessel with a 
volume of 110 mL was filled initially 
with a culture medium to which micro- 
carrier beads had been added at a 
concentration of 20,000 per milliliter. 
Fibroblast cells from a human small 
intestine were added at a concentra- 
tion of 200,000 cells per milliliter. 

As the vessel was continuously 
rotated, the cells attached to and 
eventually covered the beads and 
continued to grow until the cells and 
beads joined together in aggregates 
containing groups of four to ten beads 
each. Then normal small-intestine 
epithelial cells were added at a con- 
centration of 200,000 cells per milli- 
liter. When the aggregates were fully 
covered by epithelial cells, a sample of 


viruses was injected into the vessel. At 
intervals of 24 hours during the subse- 
quent incubation time of 20 days, half 
the culture medium was replaced by 
fresh medium and the part removed 
was assayed for viral products. The 
assays showed that the viruses had 
infected the cells and continued to 
reproduce themselves throughout the 
20 days. 

This work was done by Glenn F. 
Spaulding of Johnson Space Center 

and Thomas J. Goodwin of Krug Life 
Sciences. For further information, 
write in 23 on the TSP Request Card. 

This invention is owned by NASA, 
and a patent application has been 
filed. Inquiries concerning nonexclu- 
sive or exclusive license for its com- 
mercial development should be 
addressed to the Patent Counsel, 
Johnson Space Center; (713) 483- 
4871. Refer to MSC-22122. 


Interested in what else NASA Langley has to offer? 




We will see you at 



Expotech '96 

Hampton Coliseum 
September 10-11, 1996 


For additional information, contact Greg Manuel, Technology Applications Group: 
(757) 864-3864 (phone) or g.s.manuel@larc.nasa.gov (e-mail) 


Take advantage 
of world-class 
technology... 
it's not just for 

aerospace. 






Books & Reports 

These reports, studies, and handbooks are available from NASA as Technical 
Support Packages (TSPs) when a Request Card number is cited; otherwise they 
are available from the NASA Center for AeroSpace Information. 



Materials 


Making Porous 
Polymeric Materials 

A brief report discusses an extension, 
to porous polymeric materials, of a 
method for making distributed-pore- 
chemistry (DPC) solids. DPC solids dis- 
play pore-surface chemistries, which 
vary as a function of location in the 
porous solid. A porous membrane, 
which is hydrophobic on one side and 
hydrophilic on the other, is a simple 
example of a DPC solid. 

This work was done by Steve Koontz 
of Johnson Space Center. To obtain a 
copy of the report , u Microporous Struc- 
ture With Layered Interstitial Surface Treat- 
ment, and Method and Apparatus For 


FTeparation Thereof: Porous Polymers ,” 
write in 3 on the TSP Request Card. 

This invention is owned by NASA, 
and a patent application has been filed. 
Inquiries concerning nonexclusive or exclu- 
sive license for its commercial develop- 
ment should be addressed to the Patent 
Counsel, Johnson Space Center; (713) 
483-4871. Refer to MSC-22419. 



Mechanics 


Remedy for a Yaw-Control 
Irregularity in GPS 
Satellites 

A report discusses the remedy for a 
yaw-control irregularity that arises in satel- 


lites of the Global Positioning System 
(GPS) when their orbits take them into 
solar eclipse (in the shadow of the Earth). 
The attitude-control system (ACS) of a 
GPS satellite measures yaw by use of a 
pair of Sun sensors, the outputs of which 
fall to zero during eclipse; when this hap- 
pens, the ACS becomes driven by noise, 
causing the satellite to yaw unpredictable 

The remedy includes superimposing, on 
the outputs of the Sun sensors, a bias 
equivalent to a yaw error of 0.5°. 

A complete model for the yaw atti- 
tude of GPS satellites with biased ACS 
is provided. 

This work was done by Yoaz E Bar- 
Sever of NASA’s Jet Propulsion Labor- 
atory, and Joseph A. Anselmi of the Aero- 
space Corp. To obtain a copy of the 
report, “ Fixing the GPS Bad Attitude: 
Modeling GPS Satellite Yaw During Eclipse 
Seasons,” write in 58 on the TSP 
Request Card. NPO- 1 962 7 








Elgiloy® Limited Partnership 

1565 Fleetwood Dr„ Elgin, IL 60123 
Phone: 847/695*1900 Fax: 847/695*0169 
Internet: HTTP: //WWW. ELG1L0Y.COM 


Metal Solutions 

Over 60 different alloys in strip, wire and centerless ground 
bar stocked in our Elgin and Dallas warehouses. 


When your design criteria demands high strength, lightweight, corrosion 
and/or temperature resistance, please call Elgiloy at 847-695-1900. 

Our strength lies in supplying small quantities for prototype testing and 
design experiments with short turnaround time. 


Typical Power Plant 
Applications: 


\\ 


• Hastelloy X 

• Haynes 25 
(L-605) 

• Haynes 188 

• Waspaloy 

• Rene 41 




Typical Instrumentation 
Applications: 


• Elgiloy 
•MP35N 


O 


w 


Typical Airframe Applications: 

• Elgiloy 

• Haynes 242 

• Iconel X-750 

• Inconel 718 

• MP 35N 
(?< Titanium 


Our state of the art facility is ISO 9002 registered and operates under Pratt & 
Whitney ICS, Gened Electric, and MADCAP quality certifications. 


Haynes and Hastelloy ore registered trademarks of Haynes International. Inconel and 
Monel are registered trademarks of tnco Alloys International. MP 35H is a trademark 
of SPS Technologies. Waspaloy is o trademark of United Technologies 


88 


For More Information Write In No. 443 


NASA Tech Briefs, July 1 996 





New on the Market 


Product of the Month 

Fluke Corporation, Everett. WA. has introduced the 
handhekj ScopeMeter® B 100 MHz dual-channel 
test tool, which features a cold-cathode, fluores- 
cent backlit display that is ten times brighter than 
previous ScopeMeter displays. It incorporates a 5 
MHz true-rms digital multimeter that allows 
users to view waveforms and meter readings 
simultaneously. The unit features a 30k memory 
in ScopeRecord™ mode, allowing it to record and 
show events as long as 125 scope screens. The 
tool comes with a rechargeable NCad battery pack, 
power adapter/battery charger, two 600V probes, 
test leads, probe set, and accessory case. Selected models include FlukeView 
software, serial interface cables, and a built-in signal generator. 

For More Information Write In No. 730 




National Instruments, Austin, TX, 
has introduced two SCXI I/O remote 
data acquisition systems, the 
SCXI-2000 chassis and the SCX1- 
2400 RS-485/232 interface module. 
Both include NI-DAQ® driver software 
and are compatible with Lab VIEW®, 
LabWindows®/CVl. and Component- 
Works™ instrumentation software. 
The modules provide a long-distance 
communications link to PCs for 
monitoring temperature, pressure, 
load, flow, and displacement. 

For More Information Write In No. 725 


The ACR6000 and ACR8000 
servo/stepper motion controller 
boards are available from Acroloop 
Motion Control Systems, Chanhas- 
sen, MN. The servo and stepper out- 
puts can be mixed and matched from 
the same controller. Features include 
16-bit DAC outputs; a programmable 
logic controller; 5 Khz data acquisi- 
tion; 4 MHz open or closed loop step- 
per, floating point electronic gearing; 
programmable limit switch; and C, 
C++. Windows. Visual Basic, and 
Windows NT libraries. 

For More Information Write In No. 726 


A head-mounted optical projec- 
tion system (HOPROS) designed to 
replace desktop computer and 
video display monitors, is offered by 
Applied Technologies International 
Corp., St. Louis. MO. The device 
operates with a belt-pack-mounted 
battery and controls, and interfaces 
with standard computer (VGA) and 
video (NTSC) devices. It uses a mir- 
rored prism in front of one or both 
eyes, enabling the user to see 
through the imagery and maintain a 
view of the surroundings or work- 
piece. 

For More Information Write In No. 727 


The Super LX™ large-format digitiz- 
ing system is available from GTCO, 
Columbia MD. The digitizer can be 
configured for different software 
applications. It features a composite 
glass fiber core and a choice of a cord- 
less stylus pen or cordless 4- or 16- 
button cursor. 

For More Information Write In No. 729 



Force Computers. San Jose. CA. has 
introduced the microSPARC®-ll 
based CPU-5VT VME board for 
embedded applications that provides 
VMEbus throughput and redundant 
I/O. Features include dual SCSI-II 
interfaces for connection to scanners, 
disks, tapes, and CD-ROM drives. 

For More Information Write In No. 728 


Engineering Environments System 
modular engineering furniture from 
Wright Line, Worcester, MA. orga- 
nizes computers, instruments, cables, 
and other electronic components. 
The ergonomic system is built on a 
steel frame structure available in nine 
widths and four heights, and can sup- 
port up to two tons of equipment. 

For More Information Write In No. 731 


Elmo Mfg. Corp.. New Hyde Park, 
NY, has introduced the TSE-270S 
1/3" black and white CCD camera 
with outside-panel controls and a 
four-pin square auto iris lens connec- 
tor. It features an automatic electron- 
ic shutter to 1/50,000 second. 

For More Information Write In No. 732 


Science Accessories, Cok/nbia, MD. 
has released portable digitizer volume 
detector arrays for Freepoint 3D™ 
three-dimensional digitizers. The ar- 
rays can be disassembled and col- 
lapsed down to a small size for trans- 
port to the object being digitized. The 
arrays are available in three models. 

For More Information Write In No. 733 


ELECTROID 

Aerospace 

Components 



Electroid's Hi-Rel aerospace brakes, failsafe brakes, 
clutches and solenoids are included on every major 
aircraft from the Blackhawk Helicopter to the Space 
Shuttle, the Airbus A300 to the Boeing 777. 



ELECTROID COMPANY 

A DIVISION OF VALCOR ENGINEERING CORP 
45 Fadem Road. Springfield. NJ 07081 
201/467-8100 Fax: 201/467-5656 


For More Information Write In No. 431 



Servometer Flexible Shaft Couplings are indispensable 
for Robotic, Encoder, Resolver, Computer and 


Servomotor applications, offering flexibility, extreme 
sensitivity and accuracy. 


• Zero cyclic speed variation during 360° rotation 

• Zero backlash Ca// for 

• Very low elastic wind-up free brochure l 

• Low side thrust on bearings 

• Set screw or split hubs available 


S6RV0MGTBIT 

501 Little Falls Road 
Cedar Grove, NJ 07009 



Fax (USA): (800) 785-0756 
Fax: (201) 785-0756 
Tel: (201) 785-4630 j 


For More Information Write In No. 432 89 
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Flex-Circuits 


hi-rel, high-density interconnection 



Single layer to multilayer • MIL-P-50884C certified, all 
types • Optional connectors & pins for simplified 
assembly • Integral wire-wound inductive coils 
• SMT-ready design • 0.003" lines/spaces 


Replace hard wiring, connector systems & circuit boards 
to create smaller, more reliable electronic packages 
• Avionics • Medical devices • Telecommunications 
• Military radios • Panelized flex for pick & place 


MINCO PRODUCTS, INC. 

7300 Commerce Lane • Minneapolis, MN 55432-3177 U.S.A. 
Telephone: (612) 571-3121 • FAX: (612) 571-0927 


For More Information Write In No. 433 
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MASTER BOND POLYMER SYSTEM EP34CA 


Excellent bond strength to similar and dissimilar 
substrates 

100% reactive does not contain solvents or 
other volatiles 

Low viscosity assures convenient application 
Simplified thermal cure schedules 
Highest physical strength properties 
Outstanding dimensional stability and durability 
Superior resistance to water, fuels, lubricants and 
other aggressive chemicals 
Remarkable electrical insulation - ^ 

properties A. 

Job-tailored packaging 




Metrics, Winchester, MA, has an- 
nounced Release 4.2 of Metrics data 
management, analysis, and visual- 
ization toolkit software, which in- 
cludes new technical graph types and 
tools, a database health check, on- 
line table repair, and a database lock 
facility. The Kingfisher graphics pack- 
age allows users to configure graphs 
to provide statistical and numeric de- 
tail without performing additional ana- 
lytic steps. The UNIX program includes 
an RDBMS optimized for engineering 
and scientific applications. 

For More Information Write In No. 712 


Poly Software International, Salt Lake 
City, UT, has released ProStat for 
Windows statistical analysis and 
technical plotting software for sci- 
entists and engineers. The program 
features a data management and 
analysis module; basic and advanced 
multivariate statistical methods; con- 
version of area probabilities and criti- 
cal values; and mathematical meth- 
ods for numerical integration and dif- 
ferentiation. The 16-bit edition for 
Windows 3.1 and the 32-bit edition for 
Win32, Windows 95, or Windows NT 
each cost $299. 

For More Information Write In No. 711 


Ascent Logic Corp., San Jose, CA, 
has introduced RDD-100 Release 
v.4.1 systems engineering software 
for modeling requirements and be- 
havioral characteristics of large, com- 
plex systems. The new version fea- 
tures a user-configurable graphical 
interface, including schema aliasing 
and task-based visibility; customiz- 
able dictionaries; and simplified line 
drawing routines. It runs on UNIX plat- 
forms and will be available for PCs 
and Macintosh. 

For More Information Write In No. 713 


Mechanical Solution for Windows 
design software bundle is available 
from Ashlar, Sunnyvale, CA. The bun- 
dle contains Vellum 3D for Windows, 
a 3D drafting program; DRAFT-PAK, 
for dimensioning, tolerancing, and 
detailing machine parts; an MCAD 
symbol library of more than 6700 
mechanical symbols; and a bidirec- 
tional DWG translator based on 
AutoCAD release 12 that enables 
Vellum to read and write .DWG files 
directly to and from AutoCAD. The 
Mechanical Solution bundle costs 
$1495. 

For More Information Write In No. 714 


Omega Engineering, Stamford, CT, 
offers Collect for Windows data col- 
lection software, which allows data 
collection from virtually any RS-232 
instrument. Multiple applications can 
receive data simultaneously from dif- 
ferent instruments. As data is re- 
ceived. calculations can be per- 
formed and the results displayed. The 
data is captured, modified for appli- 
cation, and sent to a keyboard buffer 
without affecting keyboard operation. 
The program can be combined with 
other Windows programs to provide 
real-time charting and plotting. 

For More Information Write In No. 716 



FIELDVIEW for Windows CFD post- 
processor software from Intelligent 
Light, Lyndhurst, NJ, is a native port 
to the Windows/NT environment and 
provides seamless integration with 
Microsoft Word and PowerPoint. 
Three-dimensional graphics are pro- 
vided by Microsoft's version of 
Silicon Graphics' OpenGL. Other 
features include interactive anima- 
tion of cutting planes and stream- 
lines; support for 2D, 3D, structured, 
unstructured, and hybrid grids; 2D 
plotting; and support for NASA's 
PLOT3D function calculations. The 
program is priced at $2695. 

For More Information Write In No. 715 
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The MacNeal-Schwendler Corp., 
Los Angeles, CA, has released ver- 
sion 5 of MSC/PATRAN pre- and 
post-processing software for 
MSC/NASTRAN. Enhancements 
include the ability to transfer geometry, 
FEM, and group data between users; 
MSC/NASTRAN interface improve- 
ments; beam modeling enhance- 
ments; a new test meshing algorithm; 
and an improved graphical user inter- 
face that provides a redesigned selec- 
tion mechanism, a larger graphics 
viewport, and pop-up help. The pro- 
gram is available for Digital, Hewlett- 
Packard. IBM, Silicon Graphics, Sun 
SPARC, AIX, IRIX, and Solaris work- 
stations. 

For More Information Write In No. 721 
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New on Disk 




LabOBJX Real Time Chart data 
charting software from Scientific 
Software Tools, Paoli, PA, is a Visual 
Basic control for charting real-time 
data in Windows. It maximizes visual 
display rates for creating realistic 
oscilloscope and strip chart dis- 
plays. and works with Visual Basic, 
Delphi, and C++ compilers. Users 
assign values to the control’s prop- 
erties to customize axes, grids, 
color, drawing styles, resolution, 
and number of channels. The soft- 
ware supports up to 32,767 chan- 
nels and viewports, and 16,384 
points/Channel screen updating. The 
program is priced at $199. 

For More Information Write In No. 717 


lOtech, Cleveland, OH, has released 
DaqView Version 5.0 data acquisi- 
tion and display software that re- 
quires no programming to verify sig- 
nal connections and acquire and 
view data in real time. New features 
include a display feature that incor- 
porates any combination of display 
functions, including a strip-chart 
recorder, dial meter, bar graph, or 
digital display. The Version 5.0 
upgrade is available for $100; a 
software add-on version for Excel is 
priced at $195. 

For More Information Write In No. 718 


LapCAD for Windows R6 finite ele- 
ment modeling software from LAP- 
CAD Engineering, San Diego, CA, 
serves as a front-end for MSC/pal2 
on PCs and MSC/NASTRAN on 
workstations. It runs on Windows 3.1 , 
Windows 95, and Windows NT to 
simplify the creation of finite element 
analysis models. It can be used as a 
solids modeler or 3D visualization pro- 
gram, and accepts CAD data in DXF 
and IGES ASCII files. A 2500-node 
version is available for $295; a 5000- 
node version is $395; and a 15,000- 
node version is $595. 

For More Information Write In No. 719 


Sal ix Systems, Schiller Park, IL, has 
introduced release 2.2 of DocStor 
document management software, 
a UNIX-based program that provides 
graphical administrative functions, 
end-user customization options, and 
application integration capabilities. 
The release features expanded infor- 
mation search capabilities and more 
detailed query and viewing of multiple 
versions of historical documents. 
Prices start at $4995. 

For More Information Write In No. 720 



Tecnomatix Technologies. Novi, Ml, has 
introduced ROBCAD/Man human 
operations simulation software, 
which provides manufacturing engi- 
neers the ability to simulate human 
operations for ergonomic improve- 
ment. It uses biomechanical human 
models of various heights, weights, 
and ages to enable predictions of how 
humans will function in manufacturing 
environments. Engineers can locate 
potential hazards as the human mod- 
els move between workstations and 
perform tasks. Video output can be 
used for training purposes. 

For More Information Write In No. 723 



DesignCAD 3D for Windows 95 design 
and drafting software from ViaGrafix, 
Pryor, OK, provides .DWG file transfer 
capability, OLE automation for in- 
creased speed, digitizer support, an 
improved user interface, and custom- 
ization capabilities. It offers solid 
modeling, surface construction, de- 
sign, realistic rendering, 3D anima- 
tion, and 3D text and dimensions. A 
2D drafting mode for creating and 
working on drawings also is offered. 
The program is available for $499.95. 

For More Information Write In No. 722 


A 32-bit native version of GAUSS 
mathematical and statistical sys- 
tem software for Windows 95. 
Windows NT, and OS/2 is available 
from Aptech Systems. Maple Valley, 
WA. The GAUSS programming lan- 
guage performs computationally 
intensive tasks such as solving large- 
scale problems. The basic unit of 
analysis in GAUSS is a matrix, result- 
ing in a syntax closely resembling 
common mathematical expressions. 
The software features a source-level 
debugger; a function library; en- 
hanced data handling capabilities; 
foreign language interface; and 2D. 
3D. surface, and contour graphing 
options. DOS versions are priced from 
$995; OS/2 and Wndows versions 
begin at $1295; and UNIX versions 
start at $1995. 

For More Information Write In No. 724 


Digiquartz 

Pressure Instrumentation 



Patos 


► i. ' ’ 


Products: 

• Barometers 

• Transducers 

• Transmitters 

• Depth Sensors 

• Portable Standards 

• Fiber-Optic Systems 

• Pressure Computers 

• Water Stage Sensors 

Features 

• 0.01% Accuracy 

• 1x1 O'® Resolution 

• Digital Output Signal 

• Low Power Consumption 

• Environmentally Rugged 

• High Reliability & Stability 

• ISO 9001 Quality System 

• 5 Year Extended Warranty 

Application Areas 

• Metrology 

• Hydrology 

• Aerospace 

• Meteorology 

• Oceanography 

• Process Control 

• Nuclear Industry 

• Energy Exploration 

• Laboratory Instrumentation 


4500 1 14#TPr* Avenue N.E 
jfedfSond. WA 98052-5194 
El: (206) 883-8700 

fFax (2Q6) 867-5407 


For More Information Write In No. 435 


2 GS/s A/D AND SCOPE CARD 



CompuScope 2125/ETS 


2 GS/s Sampling A/D for 
Repetitive Signals 
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250 MSPS, 8 Bit 
Real Time Sampling A/D 


Also Available: 


60 MSPS, 12 bit A/D 
for ISA and PCI Bus 

16 Meg Memory 
Up to 16 cards in 
one Industrial PC 


Drivers in C, BASIC, 
Windows DLL,... 
LabVIEW VI's 
Many other models 
available 


CS6012/PO 
CS6012 (ISA) 
CS2125/ETS 
CS250 
CSUTE 

USPucmm 


I2bt/«)MSPS/512K 
12 M / 60 MSPS / 512K 
8 bt / 2 GSfe / 256K 
8 bit/ 100 MSPS /32K 
8 bit/ 40 MSPS / 18K 


$8,995 

$6,995 

$5,495 

$3,500 

$595 


Call 1 -800-567-GAGE 

4 2 4 3 

Ask for extension 3405 


Gage Applied Sciences (U.S.) tnc. 

1233 Shefcume Road. Suila 400. South Burlington. VT 05403 
Tai' (800) 567-4243. Fax (800) 780-8411 

email prodinloOgagn BppMefl.com web site; hdpy/www gage-applied .com 
From outscte the U S , contact Gage Applied Sciences Inc. 

5610 Boa Franc. Montreal QC, Canada H4S 1A9 Tel: (514) 337-6893 Fax: (514) 337-8411 
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Magneclutches, Magnebrakes 
and Electronic Controllers 

• TORQUE 

Ultra response 

Virtually unlimited — 
No friction pads to 

Pmni&inn Mntinn wear or adjust 


Precision Motion wear or a(J i ust 
Control Systems 

CALL MAGNE TODAY 

314 / 968-9500 

9380 Watson Industrial Dr. • St. Louis, MO 63126 
314/968-9500 • Fax 314/968-3030 


For More Information Write In No. 437 


Shock & Vibration 
Damping. 


Sorbothane® patented 
visco-elastic material 
absorbs and dissipates 
unwanted energy and out- 
performs rubber and other 
materials by providing: 

• Impact Absorption 
Vibration Isolation 

• Sound Damping 

• Excellent Memory 

• Quick & Cost-Effective Custom Molding 

The Solution to all your energy 
dissipation needs. 




Sorbothane Inc 


2144 State Route 59, PO Box 178, Kent, Ohio 44240 
330.678.9444 Fax: 330.678.1303 
http://www.Sorbothane.com 


New Literature 




A six-page brochure from SenSym, 
Milpitas, CA, describes pressure 
sensors and transducers made of 
plastic, ceramic/zinc, metal, and stain- 
less steel. Technical specifications 
are included for each type of sensor. 
Applications include medical diag- 
nostics, instrumentation, and process 
control. 

For More Information Write in No. 706 


Reid Tool Supply, Muskegon, Ml, offers 
a Spring/Summer 1996 catalog of tools, 
including clamps, tooling components, 
knobs and wheels, latches and hinges, 
leveling and vibration mounts, and 
positioning devices. Fasteners, instru- 
ments, bearings and couplings, springs, 
hand and power tools, and reference 
books also are featured. 

For More Information Write In No. 700 



Galactic Industries Corp., Salem, NH, 
offers a 12-page brochure on 
GRAMS/32 spectroscopic software, 
an integrated suite of scientific software 
tods. Described are program features 
such as data importing, processing, 
viewing, and organizing: the Macro 
Wizard visual programming tod: and 
Spectral Notebase, which enables 
storing of information and graphics. 

For More Information Write In No. 709 


Jensen Tods, Phoenix, AZ, has released 
a 72-page catalog of electronic tods, 
including test equipment, computers, 
network equipment, hand tods, power 
tods, and lighting products. 

For More Information Write In No. 705 


A 320-page catalog of electronic 
hardware is available on CD-ROM, 
diskette, or in print from Accurate 
Screw Machine Co.. Fairfield. NJ. The 
CD and diskette versions allow users 
to import ANSI standard drawings 
into their CAD software. The catalog 
contains captive screws, locking fas- 
teners, spacers, and washers. 

For More Information Write In No. 701 


Lauren Manufacturing Co., New 
Philadelphia, OH, offers a 32-page 
guide to designing extruded seals, 
gaskets, and weather stripping. 
Sections on the extrusion process, 
selecting materials, and seal and gas- 
ket design are included. 

For More Information Write In No. 703 


Technical Necessities, Saugerties, 
NY, has introduced a 176- page 
Buyers Guide of audio and video 
products, including cables, connec- 
tors, adapters, amplifiers, generators, 
and test equipment. Product specifi- 
cations and pricing are provided. 

For More Information Write In No. 707 



Kevex X-Ray, Scotts Valley, CA, has 
released an eight -page brochure 
describing x-ray tubes and power 
supplies, including KM Series tubes 
and microfocus power supplies, and 
PXS and PSM x-ray sources. 

For More Information Write In No. 702 


A four-page brochure describing 
measurement systems using ultra- 
sonic technology is available from 
Ultrasonic Arrays, Woodinville, WA. 
Bond, thickness, and distance mea- 
suring systems incorporating ultrason- 
ic sensors are featured, as well as 
inspection software. 

For More information Write In No. 704 


Industrial computer systems are 

described in a 12-page brochure from 
Pro-Log Industrial Computers, 
Monterey, CA. The systems are 
based on the Com pact PC I, PCI Bus. 
ISA Bus, or STD Bus. Available ser- 
vices include design, printed circuit 
board layout and assembly, and 
failure analysis. 

For More Information Write In No. 708 
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Hot Sites: Engineering Resources On-line . To advertise call (21 2) 490-3999 or e-mail ntb_advertise@interramp.com. 



Visit NASA 
Tech Briefs 
on-line at 
http://www. 
keds.com/ 
ntb 

• search 20+ years 
of tech briefs for new 
product ideas and 
engineering solutions 

• renew your subscription electronically in seconds 

• find NASA resources nationwide that can help 
with your specific needs; links to all NASA field 
centers and headquarters 

• discover new products and services from NASA 
Tech Briefs advertisers 

Hosted by Knowledge Express Data Systems. 



FOR EXTRUDED 
SEALS, GASKETS AND 
WEATHER STRIPPING 

Visit Lauren Manufacturing at 

IndustryNet. You’ll find information on: 

• A complete company profile 

• Our sponge and solid polymer extrusion 
and molding 
capabilities 

• Seals and gaskets 
with Pressure 
Sensitive Adhesives 

• And, much more... 

Ask for our new 

brochure and 

capabilities video. 



For Information on Finite Element Design and Analysis 



Stop by Our Place 


WWW.ALGOR.CON 


Algor's Internet place is the fastest way to find out about: 

Houdini: CAD/FEA Integration with 8-node “Bricks” 
Finite Element Design and Analysis Software 
Plant and Piping System Design and Analysis Software 


Multimedia Products for Engineers (books, videos, etc.) 


Lauren Manufacturing: 
www.industry.net/lauren 
E-mail: htypl 7a@prodigy.com 
800-683-0676 • Fax 330-339-7166 


| Speed-Mesh: CAD to 8-node “Brick" Modeling Service 


Algor 


Education Seminars 


E-mail: info@algor.com 
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Marketplace To Advertise — Cali (212) 490-3999 


Visualize matrix and 
image data in seconds... 




FREE! 

130 

Page 

Catalog 


“Optics 

for 

Industry” 


Request a FREE catalog! 

www.fortner.com 

800 - 252-6479 

A FORTNER 

WiT RESEARCH LLC 

100 Carpenter Drive, Sterling, VA 20164 
fax (703) 689-9593 • info@fortner.com 


Free 130 page product catalog from Rolyn, 
world’s largest supplier of “Off-the-Shelf" optics. 
24-hour delivery of simple or compound lenses, 
filters, prisms, mirrors, beamsplitters, reticles, 
objectives, eyepieces plus thousands of other 
stock items. Rolyn also supplies custom prod- 
ucts and coatings in prototype or production 
quantities. ROLYN OPTICS Co., 706 Arrowgrand 
Circle, Covina, CA 91722-2199, (818)915- 5707, 
FAX (818)915-1379 



Call 


It your 

■ufiMorlog softwaru! 

Thu mora man 1 000 product* listed la 
this catalog vara developed hy software 
companies and practicing engineers and 
represent a vast resource ol tools that 
can help you gel your |oh dona bettor, 
mere accuraloly. and more quickly 


1*800.&m>9044 


# . . Sdlech hrtersetieml 2525 It Bsien Ave, Chkoge, 1 60647 

116(11 M3l?.4U.mi Fes 312.4S4.9734 
MHHHi e-ma9 krfe^tdtedrint.rsm Uftl Irttp:// www.tdiKhwi.coni 
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■ PCI Bus Master 




i S-Video. NTSC, PAL, CCIR.RS-1 70 Inputs 

■ ± 2 Nanosecond Pixel Jitter 

■ 8 Strobe /Trigger Signals 

■ Extensive Processing Software 

mEP\x 

381 Lexington Drive 
Buffalo Grove. IL 60089 
Tel 847 4651818 
Fax 847 4651919 
epix@epixinc.com 
http://www.epixinc.com/epix 


RUGGED, HIGH PERFORMANCE 
SYSTEM WITH COLOR VGA 
DISPLAY & ATTACHED KEYBOARD 



ST-3500P STANDARD 
FEATURES INCLUDE: 

•14 SLOT PASSIVE 
BACKPLANE, 
ISA/EISA/PCI 
• 300 WATT 1 1 0/220V 
AC 50-400HZ 
POWER SUPPLY 


• 80486DX2/DX4 OR PENTIUM 75-200MHZ CPU CARO 

• 10.4" TFT COLOR DISPLAY, 640X480X64K COLORS 

• SHOCK ISOLATED DRIVE CAGE TO MOUNT ONE 3.5" 
AND TWO 5.25" HALF HEIGHT DRIVES 

•KEYBOARD AND TRACK BALL MOUSE 

• SERIAL AND PARALLEL PORTS, MS DOS/WINDOWS 
OPTIONS: TOUCH SCREEN, CUSTOM CONFIGURATIONS 


FOR FURTHER DETAILS CONTACT: 

IBI SYSTEMS INC., 6842 NW 20 AYE., 
FT. LAUDERDALE, FL 33309 
305-978-9225 FAX: 305-978-9226 


100 MFLOP 
OEM -DSP 

$889 QTY 100 



BLACKTIP 

• Analog Devices ADSP-2 I06x • Half-length ISA card 

SHARC floating-point DSP • Free evaluation packages from 

• Up to 5 1 2K x 48 external SRAM Hvperceptfon. Ixthos, and 

• Flexible high-speed I'D site Wideband Computers with 

• Two external link ports purchase of development SW 

S V«!Au E 

The SH.\RC Uttners 

800-848-0436 

J3 North Main Stn-ec Concord NH 03301 
FAX: 603-226-6667 •E-Mail: bittware(« bittware.com 
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f - Programmable 
Controllers 


88 


The Miniature Controller 
Specialist since 1983 


Z-World provides a complete software 
and hardware solution for embedded systems and 
control applications. Our low cost miniature con- 
trollers provide a variety of digital I/O, ADC, DAC, 
and RS232/RS485 communications. For only $195, 
our Dynamic C™ integrated C development system 
allows you to create real-time multi-tasking pro- 
grams up to 51 2K (approx. 20,000 lines of C code). 
Controller pricing from $79. Quantity discounts 
start at 5 units. 

1724 Picasso Ave. 

Davis. CA 95616 
916.757.3737 
916.753.5141 FAX 
http:iTwww.zworld.com 
For immediate information, use our 24-Hour AutoFAX. 
Call 916.753.0618 from your fax. Request catalog #18. 


For More Information Write In No. 586 



Data acq and signal conditioning 
IN ONE PACKAGE! B 

♦ Replaces chart recorders & scopes 

♦ Accepts plug-in amplifiers 

♦ Connects to your PC's printer port 

♦ Fast 250.000 Hz sample rates 

♦ Ready-to-run recording software 
Forget multiple boxes. Set aside 
your old. traditional instruments. 

Our products take you from sensor to final results with computer- 
precision. Our DI-500 portable, rack mounted, or desktop hardware 
measures TCs, rtds. vac, vdc. rpm. and strain — virtually any sensor 
used in industry — with safe, 1000 V isolation per channel. Our ready- 
to-run WinDaq software allows you to acquire, display, record, play- 
back, and analyze your toughest waveforms with more speed and 
flexibility than you’ve ever seen on a PC. 

H 800 - 553-9006 

For More Information Write In No. 587 



CALL FOR 
INFORMATION 
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Precision Gas jViCOji 
Metering Valves " 

Available in Chrome Plated Brass & Stainless Steel 
Meters Helium and other gases from 1x10 9 std, 
cc/sec, to one atmosphere at 25°c S.T.P. 



• Wide range of flow rates available other than outlined in curve 
supplied. Inquire from sales office. 

• Flow rates are reproducible to increment settings of a preci- 
sion micrometer actuator. 

• Bellows sealed non-rotating 
anti- backlash drive. 

■ Stainless steel models are 
bakeable to 200°c 
and pressure to 
600PSI. 

• Leak tight in 
closed position 
to leak detec- 
tor having 
sensitivity to 
6x10" ATM 
cc/sec. 

• Patent No. 

US #4283041 



VACUUM ACCESSORIES CORP. OF AMERICA 

10-7 Technology Drive. Eest Setauket. NY 11733-4063 
Tel: (516! 761-7115 e Fax: (516) 751-7154 


For More Information Write In No. 439 



A Graphite/Metal Alloy to solve 
your bearing problems: 

1 ) Wet or Dry 

2) Hostile Environments 
31 Minus 400' to 1000’ F. 

4) Hot Water, Solvents, Acids... 



Anywhere grease, oil, or plastics 
are failing. You benefit from: 

5) Self-Lubrication 

6) Reduced Maintenance 

7) Superior Performance... 

8) In pumps, ovens, mixers, 
screens, dampers, valves, 
plating, coating tanks... 

What s YOUR Bearing problem? 

We have SOLUTIONS for you! Call us! 




GRAPHITE METALLIZING 

CORPORATION 


1050 Nepperhan Avenue, P.O. Box 110, YONKERS, NY 10702 U.S.A. 
^C^iagj-M^^Tel: 914-968-8400 • • FAX: 914-968-8468 
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Now you can subscribe to 



NASA Technology Today 

the exciting new teaching tool for 
educators and parents 

NASA Technology Today's mission is to share the excitement, 
adventure, and knowledge of NASA’s work with teachers and 
parents for use in the classroom and home. Each full-color, 
illustrated edition will be your guide inside NASA, spotlighting 
the agency’s major missions, launches, science projects, dis- 
coveries, and technology breakthroughs — with suggested 
activities for students. Plus, you’ll learn where and how to take 
advantage of NASA educational resources, including special 
Internet sites, software, videos, and more. 

If you enjoyed the sample copy of NASA Technology Today 
mailed with the April issue of NASA Tech Briefs, we invite you to 
subscribe for a full year — six EXPANDED issues — for the 
charter rate of $1 7.95. Additional copies (addressed to same 
subscriber) are only $1 .00 each ($6.00 additional per year). 

Don’t miss a single issue... subscribe today! 

Published in cooperation with NASA and the International Technology 
Education Association. 


□ Please enter my subscription to NASA Technology Today for one 
year (six issues) at $1 7.95. 

□ I also want to receive additional copies of each issue, at $1 .00 

per copy x 6 for the subscription year (eg. — $12.00 for 2 extra 
copies of each issue) 

Total: $ 

□ check enclosed (payable to Associated Business Publications Inti.) 

□ charge my: □ VISA □ MasterCard □ 

Card No./Exp. Date 

Signature 

Name 

Organization 

Address 

City/St/Zip 

Phone No. 

Fax No. 

Mail to: Associated Business Publications Inti., 317 Madison Avenue. 
New York, NY 10017, or fax credit card orders to: (212) 986-7864. 
Questions? Call (212) 490-3999. 


The Technology 
Connection 

To Advertise Call (800) 944-NASA 


Opportunities for Partnership & Commercialization 


Avionics Software Design Drift-free, miniature, dead- reckon - 

Complexity Measure (ASDCM) ing module for people on foot 

Contact: Richard Weeks, VP (Phase II Army SBIR) 

Symvionics. Inc. Contact: Bob Levi, Pres. 

(818) 5854)1 15 FAX (818) 585-0427 Poim Reselrch C orp. 

Web Site: http://www.symvionics.com ( 714 ) 557-6180 FAX (714) 557-5175 




Connecting with 
Consultants 


Engineering Catalog 

Robert P. Bell 

Robert Platt Bell & Associates, P.C. 
917 Duke Street 
Alexandria, VA 22314 

(703) 683-8822 

FAX (703) 683-8823 

E-mail: RobertBell@BELLPAT.COM 

Specializing in patent, trademark and 
copyrighting matters. 


$80/20 Inc M 

Mroactu'p-s o' Tht Industrial ErectorSetj 

T-SL0T ALUM. EXTRUSIONS F3S 
for Machine Frames, Work 
Stations, Shop Projects, p ■ I'JH 
Guarding, Enclosures, Etc. ifi * '11 

with over 1 400 building components! H I 

Internet httpJVrww.fwi.com/BWO 1 "1 

(219) 248-8030 • FAX 248-8029 J 

% 1 701 South 400 Eu« ‘Columbia City, IN467S5 




Inven t ors Ma rket place 


Apollo 11 

Commemorative Sweatshirt 


Inventions Upon Demand 

Creators of intellectual property (IP) 
with multidisciplinary backgrounds 
from MIT, Raytheon, Technion, 
Battelle, etc., provide customized IP 
to clients. 100+ patents and proven 
track record with Fortune 500 
clients and smaller firms. 

Write: Invent Resources, Box 548, 
Lexington, MA 02173 
(617-862-0200); 
r s i lver@world . std . com ; 
http://www.catalog.com/invent. 


Apollo 11 

Commemorative 

Sweatshirt 

Striking full-color illustration on 
quality white shin recaptures the 
spirit and excitement of the Apollo 
moon landing. Available in adult 
sizes- S,M,L»XL $19.95 each plus 
$5.00 shipping/handling. 

(NY residents add sales tax.) 
Mail with payment to: 
Associated Business Publications 
317 Madison Avenue, Ste 921, 
New York, NY 10017 
For credit card orders call (212) 490-3999 


Announcing The Third Annual 
SBIR TECHNOLOGY OF THE YEAR AWARDS 

Has your company developed a novel, commercially promising 
technology/product through the government's Small Business 
Innovation Research (SBIR) Program? You may be eligible for 
a 1 996 SBIR Technology of the Year Award, presented by the 
Technology Utilization Foundation in cooperation with SBIR- 
sponsoring agencies of the federal government. 

Nominees will have the opportunity to showcase their technol- 
ogy/product at Technology 2006, the world's largest tech 
transfer conference and exhibition (Oct. 29-31 , Anaheim, CA), 
and will be featured in the pages of NASA Tech Briefs. Winners 
will receive thousands of dollars in prizes. 

To learn more about this prestigious national award and obtain 
a nomination packet, call Joanna Lipton at (212) 490-3999. 
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• Other 2D 
Drawing Tools 


• Imagineer™ 
Technical 


Draw your own conclusion. 


Imagineer’s easy-to-use drawing tools and 
intuitive on-screen feedback render other 
drawing programs obsolete. Intergraph 
Imagineer"' Technical lets you create precision 
2D drawings with half the mouse-clicks, 
keystrokes and command changes of most 
drawing software. 

Designed for Windows® 95 and Windows NT? 
Imagineer makes it easy to combine drawings 
with text files, spreadsheets, presentations 


i 



Imagineer Technical turns your ideas into 
finished drawings in half the time. 


and more. Imagineer also works with AutoCAD 
and MicroStation® files - no complicated 
translation required. 

You’ll find Imagineer makes drawing 
simpler than you ever imagined. Order 
Imagineer Technical today or test drive it 
with a free evaluation CD and draw your 
own conclusion. Special competitive 
upgrade and CAD companion 
pricing available. 





Microsoff 

ffntamf95 


INTERGRAPH 

SOFTWARE SOLUTIONS 
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GOULD 

Instrument Systems 


New Gould C0BRA16 Real-Time Analysis System 



Gould's new C0BRA16 combines a real-time recording system with the power of 
real-time mathematical calculations to provide real-time results. Its Windows 95® 
control system allows real-time color monitoring of raw or computed data. With 
its extensive post-acquisition analysis program, the COBRA16 delivers unparalleled 
performance in a portable package. 


Real-Time Results 

If every test problem were the same, the answers would be 
simple. 

Now, Gould's new Real-Time Math Module lets you create a 
unique mathematical solution to your special test problem. This 
new module converts real-time raw data to useful information at 
the time and place of acquisition. Instantaneous answers make the 
most effective use of your valuable test cell resources, providing 
savings which go directly to your bottom line. 

Add Gould's powerful Real-Time Math Module, the heart of 
our new COBRA16 System, to any existing TA11 or TA6000 product 
to provide powerful, enhanced functionality. Perform real-time 
calculations at 50,000 samples per second. Use resultant math 
outputs as inputs to additional math functions, providing for 
complex equations. Trigger acquisition using derived results, raw 
data or combinations. To ensure easily interpreted results, define 
your input units to provide real-world values; such as PSIG or Watts. 

If you have uncommon 
problems, call your Gould 
representative for 
some surprisingly 
uncommon solutions. 



(J*(¥)«) 


x 0 input 2 





• Up to 64 channels • Continuously record to Hard 
Disk at 1 MS/sec • External high resolution color 
monitor • Compatible with Real-Time Math Module 


TA11 Portable Recording System 



• Up to 16 channels • Record transient signals to 8 
Msample memory • Compatible with Real-Time Math 
Module 


6600 Series Signal Conditioning 



• Wide selection allows instrumentation to be used 
with strain gage, temperature, and frequency 
conversion transducers • The perfect complement 
to Gould's Real-Time Math Module 

Fast Action FAX: (216) 328-7404 
attention Inquires Manager, 
or CALL: (800) 468-5365 

□ Have a Gould Sales Representative call me to 
arrange a demonstration 

□ Rush me free information on Gould's new 
Real-Time Math 
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